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CHAPTER I
INTRODUCTION
Rationale.—For many years educators have been concerned with
the evaluation and reporting of the progress which the learners make
towards achievement of the goals of education. Within recent years
this concern has become accentuated by the fact that certain profes¬
sional research organizations, such as the American Educational
Research Association and the National Association for Research in
Science Teaching, have concentrated effort to reduce the various
efforts to some systematic and/or scientific approach to resolution
of the many problems involved in evaluation.
With the publication of the “Report of the Committee on the
Criteria of Teacher Effectiveness,"^ it became possible to begin
systematic classification of educational objectives thereby providing
educators with the necessaiy base upon which to reduce objectives of
education to a taxonomy. Today two taxonomies have been pubLidied
2
and are increasingly being used by educators.
^H. H. Remmers, et al.. "Report of the Committee on the
Criteria of Teacher Effectiveness," Review of Educational Research.
Volume 22, 1952.
2
Taxonomcy of Educational Objectives: The Classification of
Educational Goals. Handbook I: Cognitive Domain by a Committee of
College and University Examiners, Benjamin S, Bloom, Editor, David
McKay Company, Inc., New Tork, 1956. Handbook II: Affective Domain,
David R. Krathwohl, Benjamin S. Bloom, and Bertram S. Masia, David
McKay Company, Inc., New York, 1956.
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At the aame time this activity was being engaged in, a series
of studies pertaining to the effectiveness of science teaching were
initiated, primarily affected by the doctoral study of Warren Maywood
Davis at the Ohio State University, There emerged a series of studies
conducted at Atlanta University which replicated certain aspects of
the Davis study,^
In view of recent efforts to refine and/or design more sophisti¬
cated approaches to the evaluation of the effectiveness of science
teaching, it is believed to be useful to present another study on the
criteria of effectiveness in science teaching which reflects the changes
which have occurred since the study by Davis in 1952, The present
study will atten^jt to present findings which utilize the Davis approach
within a context of fifteen years after the origisaal study. It is
believed that such study will reflect the impact, if any, of the numerous
efforts to improve science teaching and science ediioation generally with¬
in a fifteen year period, as wall as revalidate, if needed, the original
Davis hypothesis.
Evolution of the Problem,—This problem evolved out of the
writer*s interest in problems related to increasing the effectiveness
of teaching, both at a personal level and in the several schools in
which she has taught. At one school, the W3:ater was involved in efforts
to achieve accreditation of the school within the Southern Association
^avis, Warren Maywood, ’’Factors of Effectiveness in Science
Teaching and Their Application to the Teaching of Science in Ohio*s
Public Secondary Schools (unpublished Ph,D, dissertation, Ohio State
University,1952),
3
of Colleges and Schools. It was evident, as the faculty engaged in
the self-study that there was not enough professional concern with
evaluation of the effectiveness of the teaching which occurred in the
school.
As a result of discussion and reading in the literature, it
was discovered that more efforts had been engaged in areas of science
education to reduce efforts to appraise the effectiveness of teaching
to specific criteria than in the other areas of instruction at the
elementary school level. Therefore, it was decided to discover whether
the criteria tdiich had been used and -idiich had been studied within the
past two decades, were applicable today. This resulted in the decision
to replicate the Davis and subsequent studies.
Contribution to educational knowledge.—This study has revealed
important information regarding the formal training of individuals 'vdio
are involved in the ’’overall effectiveness" of teaching—the teachers
themselves. It also has indicated that the Davis criteria are still
useful in establishing the "effectiveness of teaching" and iiiat not
too much progress has occurred since the basic studies of 1952 and
previously. Moreover, this study may mark the period within implementa¬
tion of proposed procedures for teaching will be based within the
Taxonomies of Educational Objectives with the consequent more serious
classification of educational objectives and, perhaps, a restilting
more effective teaching-learning process.
Definition of terms.—The important terms used throughout this
study are defined as follows:
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1, ''ELementary School Science” refers to the science courses
currently being taught in an elementary school located in
a metropolitan area in Georgia.
2, "Factors of Effectiveness,” in this study, refers to the
basic set of seventeen factors derived by Warren Maywood
Davis as they were reported in the resume of his doctoral
dissertation. ^
Locale and period of the study.■~-This study was conducted during
the academic year, I966-67, at the home of the writer and all corres¬
pondence was sent to respondents who teach in an elementary scdaool
located in a metropolitan area in Georgia.
Method of research.—The Descriptive-Survey method of research
was utilized in this study with the technique of the questionnaire and
checklist employed to collect the data pertinent to the study.
Sub.iects.—The subjects of this study were 42 elementary school
teachers who taught science in a selected elementary school in a large
metropolitan area in Georgia.
Materials .—Four sets of instruments were used in this study.
Form A was concerned with the personal data of the respondents.
It included the following items* the name of the school, size of the
school, name of the respondent, age, sex, religious preference, teach¬
ing expezd-ence, date and type of most recent degree, graduating insti¬
tutions, graduate and post-graduate work, credits in general education,
Hfarren Maywood Davis, "Factors of Effectiveness in Science
Teaching and Their Application to the Teaching of Science in Ohio's
Public Secondary Schools,” Science Education. iXAVlCLI (March, 195^)»
pp. 157-2.
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type of teaching certificate, semester hours in science, major and
minor areas of subject training, hobbies* member^ips in scientiHo
or science teaching organizations, and science-related reading.
Form B dealt -with the "factors of effectiveness" postiiLated
and formulated by Doctor Warren Maywood Davis Doctor Davis
utilized the method of expert opinion in developing the "factors of
effectiveness." The factors were devised from a comprehensive and
exhaustive survey of the literature, and submission of the derived
factors to a jury of e^qjerts consisting of the entire membership of
the National Association for Research in Science Teaching, a random
saD5)ling of the membership of the National Science Teaching Associa¬
tion, a random sampling of the memberships of the American Associa¬
tion of School Administrators and the National Association of
Secondary School Principals. A list of the seventeen factors were
as follows:
1. Other factors being equal, effective learning is more
likely to occur when the teacher has a broad background
of knowledge in the particular science he is teaching
as well as in the related scientific areas.
2. Other factors being equal, effective learning is more
likely to occur when the teacher has had a functional




3. Other factors being equal, effective learning is more
likely to oociir if the teacher knows about, understands,
and uses a variety of methods of institution as opposed
to the exclusive use of one or two methods.
4. Other factors being equal, effective learning is more
likely to occur when the teacher is living the life of
a normal citizaa in the community exerting community
leadership appropriate to his educational position.
5. Other factors being equal, effective learning is more
likely to occur in our society idien the teacher has a
well-thought-^ut and consistent philosophy of teaching
and when the teaching practice is consistent with the
stated philosophy.
6. Other factors being equal, learning will proceed more
effectively -when the teacher is skilled in the use of
class room aids and devices, when he is familiar with,
has accmulated, and uses teaching materials of various
kinds, and knows about and uses sources beyond the sii^le
textbook.
7. Other factors being equal, learning will proceed more
effectively when the teacher has established rapport with
the learners and when the learners believe that the teadher
is well informed and effective.
8. Other factors being equal, learning will proceed more
effectively when the major professional interest of the
teacher and his major expenditures of time and energy
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are concerned with teaching and not with some other
occupation.9.Other factors being equal, learning will proceed more
effectively when there is rapport and mutual respect
between the science teacher and his immediate super¬
visor.
10. Other factors being equal, learning will be more effec¬
tive if the teacher is not carrying an excessive load,
either by reason of an excessive number of preparations,
an excessive number of pupils per day, or an excessive
extra-curricular or out-of-school series of responsi¬
bilities .
11. Other factors being equal, learning will be more effec¬
tive in a school which has a wide variety of science
offerings than in one -fthich has a very limited number of
sudi offerings.
12. Other factors being equal, more effective learning is
likely to occur when the program of the school is directed
toward providing for the special needs of the youth of
the community rather than whaa the program is not so
directed.
13. Other factors being equal, more effective learning is
likely to occur when the program of the school is directed
toward providing for the general educational needs of
the youth than when the program is not so directed.
8
14. Other factors being equal, learning will proceed more
effectively when the learners and the teacher sense the
direction of the teadiing, when both participate in the
planning, and ixhen the learners see the fulfillment of
their own aims implicit in the objectives of the course.
15. Other factors being equal, learning will proceed more
effectively if the amount and type of laboratory equip¬
ment needed to fulfill the aims of the work is present
and in operating condition, and if the number and type
of aids, devices, supplies, and materials are on hand
and in condition to be used.
16. Other factors being equal, learning will proceed more
effectively in a good physical environment than in a
poor one.
17. Other factors being equal, learning mil be likely to
be more effective when considerable attention is given
to problem solving, development of critical thinking,
and scientific attitudes.
Form C was concerned with teaching methods, physical equipment,
and the use of materials.
Form D dealt with the facilities of the school. The respond¬
ents were asked to check the facilities iidiich applied to their situation.
Research Procedure.—The procedures used in conducting this
study were as follows:
1, The related literature was reviewed.
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2. Permission was requested and secured from the State
Consultant of Science to make the Study,
3* The schools selected were the ones accredited by the
Southern Association of Secondary Schools and Colleges,
4, Names of the accredited schools were chosen from a
catalog issued annually by the Georgia State Department
of Education,
5* Principals from these schools were contacted by means
of letters from the State Consultant of Science and the
writer asking for their cooperation in this Study.
6, Self-addressed postal cards were included with the
letters for the response of the principals as to the
number of secondary science teachers in that school,
7, Upon receipt of the postal cards, the required sets of
instruments and a letter of orientation were sent to
the principals for distributiont) the subjects,
8, The data were gathered through the use of questionnaires,
9, The data were analyzed and interpreted in terms of the
’’factors of effectiveness” postulated and formulated by
Doctor Warren Maywood Davis,10,Findings, conclusions, and implications derived from an
analysis and interpretation of the data were formulated
and presented in the Study,
Survey of related literature,—The literature reviewed in this
survey was selected for its pertinence to the problem, and for the con¬
tributions it made to the interpretation of the findings of this study.
10
Many problems limited the effectiveness of science teaching
at the secondary level. The Forty-Sxith Yearbook of the National
Society for the Study of Education, Part 1, listed twenty-five
issues in the teaching of science. Thqy are;
1. What should constitute the science sequence?
2. What are the relations of nature study and elementary
science?
3. Should general science be required?
4. In what grades should the one-year courses of general
science and biology be offered?
5. How many periods per week should be devoted to science?
6. What should be the nature and function of the physical
science course?
7. What is the place of science in consimer education,
conservation, aeronautics, physiology and health educa¬
tion?
8. What difficulties are involved in presenting an adequate
program of science in a core curriculum?
9. To what extent should science instruction be community
centered?
10, What is the function of the textbook?
11, Should teachers try to teach all the materials presented
in the textbook?
12. What is the place of inductive and deductive teaching in
science courses?
13. What are some effective practices in the use of motion
pictures?
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14. What are the relative values of silent and sound
motion pictures and of film strips?
15. What are the purposes of laboratory work?
16. What place has the work book in the science courses
for high schools?
17. Is the observation of a demonstration ejcperiment as
effective and valuable to a pupil as his performance
of that experiment?
18. Should demonstration experiments be performed by the
teacher or by pupils?
19. Should pupils be required to make a record of every
experiment performed?
20. Shoiild pupils be required to make representative
drawings of apparatus set-up and biological specimen?
21. What is the best time for pupils to record their
experiments and for teachers to check pupils* labora¬
tory reports?
22. Should a special laboratory, separate from the class¬
room, be provided for physics, biology, and chemistry?
23. Should a science room be designed to serve more than
one branch of high school science?
24. Should recognition be given to college entrance board,
regents, state-wide, or similar examinations in science
instruction
12
25* Can a teacher with inadequate preparation in science
1
successfully teach?
Effective science teaching is a necessity if the problems or
issues are to be solved in any degree in secondary schools.
An analysis of the published list of researches completed at
the School of Education at Atlanta University revealed that the
pioneering effort in this area was done by Mrs. Vera Regulus Bryant.
This study was done in the elementary schools of Atlanta, Georgia,
1955-56. On a national level, the study conducted by Warren Maywood
Davis at Ohio State University represented a pioneering effort in the
field, Donald C, Orlich conducted another simlar study at the Uni¬
versity of Utah, in 1959•
The following statements represented the concensus of science
educators pertaining to the various aspects of science education as
pertains to the secondary schools.
The American Council of Education devoted much thought to
characteristics of good teachers, and in doing so dealt at length
with teachers as they now appear to be, showing that the avergage
2number of teachers is increasing as the years go by. The Council
saw this item as an indication that teachers were remaining in the
field of education, thus calling for training which fits the teacher
to be a permanent member of a profession. Using certain accepted
^National Society for the Study of Education, Science Education
in American Schools. Forty-Sixth Yearbook, Part 1 (Chicago: University
of Chicago Press, 19^7), pp^ ^1-59•
2
Commission of Teacher Education, Teachers for Our Times
(Washington, D. C.: American Council on Education, 1955)» P« 176.
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arguments, the Council called for aid to teachers already in service,
by implication indicating that the present status of the teacher
leaves something to be desired in certain respects. The present
study tended to furnish data in support of the Council’s position.
In a study of the status of some forty teachers in a number of
Negro high schools in Louisiana, Lee found that of the forty, only
twenty-one were certified in the sciences, one in mathematics, and
the remaining sixteen in fields unrelated to science and to science
teaching.^ It bore significance to the present study for it dealt
with types of degrees, years of experience and types of certificates
held. It indicated in general that conditions as they related to the
status of teachers in Louisiana could be improved. Many of the points
covered in Lee’s study were paralleled in the present study.
Orlich made a study of the methods of teaching science in the
2
senior high schools of Montana. He found that the methods used were
adequate enough to provide a functional science experience, incorpora¬
tion of some newly developed methods adapted to the circumstances of
the individual teachers could probably help to improve the science
instruction, and in general, more traditional methods were most
frequently used by the Montana science teachers.
Marion Engle, in his Nebraska study, using records in the
Nebraska State Department of Education, made certain determinations
. Warren Lee, ’’Status of the Natural Science Teacher in Negro
High Schools of Louisiana,” Science Education. XXIV (March, 1950)
pp. 36-^.
2
Donald C. Orlich and Paul J. Hansen, ’’Teadiing Science in the
Montana Senior High Schools,” The Science Teacher. XXVII (February,
i960), pp. 50-53.
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concerning the status of teachers in that state for the 1948-49 school
year.^ He dealt with amounts and types of subjects taught, as well as
with several other items having lesser significance. It had signifi¬
cance to the present study in that it makes possible a comparison of
certain factors. Engel obtained data which concerned every science
teacher in that state, hence the present study has attained duplicate
data for many persons teaching science in the secondary schools of
Georgia.
Bryant stated that an examination of the curriculum for pros¬
pective teachers in four undergraduate institutions, attended by the
subjects in her study, indicated that there were few provisions for
them to have had adequate preparation in the areas which could be
categorized as concerned with a modern approach to growth and develop¬
ment, although "traditional" courses in educational and adolescent
2
psychology are offered. Analysis of the programs for the preparation
of secondary school teachers in these institutions indicated that
these institutions, primarily oriented towards a liberal arts philoso¬
phy, do not provide basic courses for secondary majors in growth and
development. Hence, it may be said that while these teachers
recognized their general inadequacies in these areas, and considered
them important in terns of their teaching, the major responsibility
lay in the colleges which prepared them for teaching.
^Marion Engel, "A Study of the Preparation, Assignment, and Ex¬
perience of Science Teachers in the State of Nebraska," (JJnpublished
Master’s thesis. University of Nebraska, Lincoln, Nebraska, 1950)i P* 69.
^era R. Bryant, "The Effectiveness of Science Teaching in
Certain Atlanta Public Elementary Schools," (Unpublished Master’s thesis.
School of Education, Atlanta University, Atlanta, Georgia, 1956), p. 38.
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Extensive studies of teacher-pupil relationships were conducted
by Anderson and Brewer.^ They were particularly concerned with the
teacher's dominative and socially integrative behavior in the class¬
room. Their data seemed to indicate that certain behavior patterns
and personality characteristics in the teacher persist from year to
year and that children tend to change as they are instructed in
successive years by different teachers.
Rose believed that the evaluation of the teaching should be
focused on a process of complex acts and certain patterns of behavior
rather than on the person performing them or on the consequences of
2
his behavior. Consequences deserved careful study, but should be
clearly distinguished from behavior and the circumstances which pro¬
duced them. The teacher’s personality and other factors which inter¬
act with environment to produce certain teaching acts were thought of
as causes or conditioners of performance and should be identified
separately from teaching.
In a very searching inquiry in the extra-contractual income of
Wisconsin teachers, Stuart Anderson emerged with almost 200 findings
which bear directly on teacher competence and many of idiich bear on
3
the status of teachers. This study was not confined to science but
1
Harold H, Anderson, Joseph E, Brewer, Mary E, Reed, Studies of
Teachers’ Classroom Personalities. II: Effeats of Teachers’ Dominative
and Integrative Contacts on Children’s Behavior. Applied Psychology
Monograph, No. 8, Stanford University Press, June, 19^6.
2
_.__.Gale Rose, "Toward Evaluation of Teaching," Educational
Leadership. XV (January, 1958), pp. 231-38.
3^Harold H. Anderson, Joseph E. Brewer, Mary F. Reed, Studies of
Teachers’ Classroom Per onalities. II. ...
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was developed from answers to questionnaires sent to practically all
of the public school teachers in the State. Of the 7,363 inquiries,
3,620 completed forms were returned in usable condition, so that the
sampling was at least representative. Additionally, the sampling
was found to be representative with regard to the number of men and
women teachers returning it.
Anderson’s findings were classified under headings as follows;
Professional status, personal data, teaching position, extra-
contractual income. "While only a brief notation has been made of the
Anderson findings, many of them do have a certain significance for
this report. For example, he found that sixty per cent of the
Wisconsin respondents had some extra-contractual income, most of
whom earned at least part of this money -vdaile teaching. Further, he
found that a fairly large number of these people believed that their
outside work was of help to them in their regular teaching work. Of
particular significance for the matter of teacher-rapport, over 79^
of those working felt that their outside work enabled them to get
along more readily with people. A sTimmary of the rank orders of
fifteen selected professional, positional, and personal factors re¬
vealed that the teachers with the extra-contractual income ranked
above the group without extra-contractual income. One of Anderson’s
recommendations seemed someiiiat pertinent to this study. It was as
follows: "Teachers periodically should engage in suitable work
experience, on a voluntary basis, at an occupation other than
teaching, in order that they may gain a better understanding of the
17
commimity and its economic life."
Melby felt that evaluation could be accomplished by observing,
2
recording, and evaluating the individual and group behavior. He
believed that after instiniction, one had a new skill, but that did
not make him a better citizen and that effectiveness of instruction
could be measured in terms of idiat the instructed know and can do.
Smith has summarized much of the writing concerning teacher
competency in the following expression.
Granting that the person chosen for teaching is a
"fine person", what further may we ask?
The second criterion may be called "competency"
.... To be worthy of . . . support, the teacher must
be competent "practitioner" of those skills demanded in
the classroom. He must be skillful in leading educative
experiences. He must be a master of skills needed to
build a modern curriculum. This would certainly involve
scholarship, a knowledge of resources, an awareness of
opportunity, and a sense of responsibility. He must be
creative himself and accept creativity in others. He
must be able to apply democratic principles and pro¬
cedures in his classroom situation .... But one might
be able to do all this and yet not be a real teacher, for
a real teacher must also be a professional person. ^
Much of the preceding thought was used in the preparation of the inquiry
for the present study.
There are certain individuals who believe that there is a relation
between the place of the teacher in the community and his success as a
teacher. The place of the teacher in the community includes his partici¬
pation in community affairs as well as any restrictions which are placed
on him by the community and his social status in the community. Crowder
^Tbid.
0. MaLby, "Role of Evaluating and Improving Teaching,"
Educational Leadership. XV (January, 1958)i PP* 218-20.
3Ida Townsend Smith, op. cit..
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found that teachers felt that they were in a sense second class members
of the community, feeling themselves watched and restricted often at
the expense of their own creativity.^
2 3
Mead and Kaplan believed that the situation as described by
Crowder is being changed somewhat. This study offered some indication
of what Georgia teachers think of their own status in the community.
Mallinson and Sams investigated the relation between the number
of semester hours in college science acquired by a student teacher and
his competence in the area as manifested by test scores. Further investi¬
gation was made of the minimum number of hours of college science re¬
quired by student teachers in order that they may be able to demonstrate
the same competency in tests as demonstrated by high school students
who were majoring in science. This study was significant because it
tended to show that competency is in some respects related to semester
4
hours of science presented by student teachers.
Warren obtained infomation from a study of Madison College
graduates which indicated that the pre-service education of prospective
science teachers should be a veiy broad one in so far as study in the
^Farnsworth Crowder,"Educational Strait Jacket," Siirvev Graphic.
XXXVI (November, 194?), pp. 617-19.
^Margaret Mead, "Teachers* Place in American Society," American
Association of University Women*s Joxirnal. (October, 1946), pp. 3-5«
3Louis Kaplan, "New Horizons in Teacher-Community Relationship,"
Journal of Educational Sociology. XXI (March, 1948), pp. 417-2?.
George C. Mallinson and Conway C, Sams, "An Investigation of
the Subject-Matter Competence of Student Teachers in Science,"
School Science and Mathematics. LI (June, 1957)» 461-69.
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fields of science are concerned. The graduates felt that prospective
science teachers should receive the kind of preparation that would
qualify them to teach general science, biology, chemistry, and
physics. A majority of the graduates thought that they should have
had more work in college in guidance, in educational sociology, and
in courses in the teaching of the specific sciences. They felt that
the courses in education, and psychology should be more practical,
that more time should be given to the demonstration of good teaching
methods—that instructors should demonstrate the effectiveness of their
theories in their own teaching.
Brandwein queried a failry large sampling of teachers about
their opinions of the adequacy of their pre-service training. He
found that about half of these teachers felt their training to have
been inadequate in at least one of the subjects they were required to
teach. Inadequacies were felt not only in subject matter preparation,
but in methods courses as well. Responses to questionnaires revealed
that many teachers believed their methods courses to have been poor.
The brandwein study had significance to that part of this study which
2
deals with the teachers’ concept of their own effectiveness.
Conant summarized much of the discussion concerning the necessity
of an tinderstanding of science for all citizens in the following
Percy H. Warren, "The Education of High School Science Teachers
at Madison College," Science Education. XXXVIII (March 195^)» pp. 164-66
National Science Teachers Association, Teaching Conditions and
the Work Week of Science Teachers, ed. Paul Brandwein (March 1952), p. 4
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expression:
. . . the remedy does not lie in greater dissemination
of scientific information among non-scientists. Being
well infoimed about science is not the same as under¬
standing science, though the two propositions are not
antithetical. What is needed is methods for imparting
some knowledge of tactics and strategy of science to
those who are not scientists.^
Nicholson attempted at answer the question "What is a good
teacher?" by listing sixteen things Tidiich a good teacher must do and
be. He saw a good teacher as one which has a pleasant personality;
understanding and appreciation of the students’ shortcomings; one
who has appreciation and understanding of the pitfalls and stimbling
2
blocks in the learning process. Perhaps Nicholson’s picture of the
good teacher is a bit idealistic; yet, it shows that not all teachers
measure up to all these points. Administrators must atteirpt to have
effective teaching performed by teachers who may not compare favorably
with the sixteen point ideal of Nicholson. His reports were used by
Davis in attempting to arrive at the seventeen "Factors of Effective¬
ness."
Street felt that competencies cannot be described in terms of
3
lists of desirable teacher traits. He felt that the listed traits
are largely meaningless until they become part of an individual’s
pattern of behavior. Further,- he saw competencies described as a
^James B. Conant, Science and Common Sense (New Haven: Yale
University Press, 1951)» P*
2
Douglas Nicholson, "What is a Good Teacher?" Social Science
and Mathematics. LI (November, 1951)> pp» 597-601.
3
Calvin M, Street, "The Development of a Competent Pattern with
Application to the Area of Industrial Arts Education," (Doctoral
dissertation. University of Tennessee, 1953)*
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pattern, or constellation of interacting factors. Individual personality
was at the core. Arranged around this were skills, attitudes, knowledges,
methods and understandings, tools and purposes, and "know-how.”
Sutton attacked the other facet of this problem by attempting
to determine why some teachers failed in their attempt to teach science,^
In investigating the problem, he went to fifty principals and administra¬
tors and to a like number of teachers. The most frequent administrative
answers included the following:
1. A lack of breadth of science understanding
2. Over-emphasizing the branch of science currently being
talked about
3. Not interested in science, the school or the community
The teachers saw the following as being the most important in
failure:
1. Inefficiency
2. Lack of proper training
3. Training not sufficiently practical
4. Too intense application to specialization at the
college level
5. Too much time devoted to record keeping and other non¬
teaching work, thus causing the teacher to be unable
to devote the proper time and energy to teaching.
braver C,^ Sutton, "Teacher Failure in Science
Science and Mathematics (Jime, 1944), pp. 5^9-53»
Teaching," Sdiool
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It should be noted that certain of these causes as noted by
the administrator and the teacher involve the preparation period of
the prospective teacher. If a teacher failed or was incompetent
because he did not know how to conduct a class, then the teacher
training institution must carry much of the blame. Conversely, if
the lack of these abilities caused failure of the teacher, it may
be safely assumed that their possession in high degree would render
a teacher more effective.
Barker collected data relative to fourteen phases of life
adjustment; seven involved life adjustment and seven concerned work
adjustment.^ The correlation between teaching efficiency and life
adjustment varied from .08 to ,35 and Ash discovered a significant
2
relationship between teacher adjustment and pupil adjustment.
McGrath in repeating experiences with teacher-pupil planning
at Boulder, Colorado, noted that while there are pitfalls to be
avoided, the final result of teacher-pupil planning can be very
3
effective teaching.
Davis attempted to determine those factors which make for
effective teaching. From an exhaustive study of related literatxire,
he arrived at a list of seventeen factors which he submitted to a
^Elizabeth M. Barker, ’’Summary of the Relation of Personality
Adjustment of Teachers to Their Efficiency in Teaching,” Journal of
Educational Research (May, 19^8), pp. 652-61.
Hilton F, Ash, ’’The Effects of Teacher Adjustment on Pupil
Adjustment,” Doctoral dissertations, abstracts, and references,
1940-46, Iowa City: State University of Iowa, 1944.
3''^D, C, McGrath,- "Some Experiences with Teacher-Pupil Planning,”
School Science and Mathematics (December, 1944), pp. 793“97«
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group of experts composed of members of the National Science Teaching
Association, the National Association for Research in Science Teach¬
ing, a sampling of the American Association of School Administrators
and the National Association of Secondary School Principals. He then
applied these factors to secondary science teachers of Ohio.^
There is considerable turmoil within learning theory at the
present time, as other chapters of this yearbook indicate. The once
dominant need-drive-incentive theory, interpreting reinforcement as
drive-reduction, has been undergoing searching re-examination. The
drives usually studied (hunger, thirst, pain) were always treated as
aversive drives, from which relief was sought; now the "neglected
drives" of curiosity, manipulation, activity, and achievement, which
emphasize the positive side of something sought rather than the nega-
2
tive side of something to be escaped, have come to the fore.
Secondary reinforcements, that is reinforcing situations
supposed to have been derived from primary ones based on primitive
drives, turn out not always to be secondary at all, and their
3
properties are quite complete. Lawrence and Festinger have shown
in a series of provocative experiments that small or intermittent
Ernest R. Hilgard, "Motivation in Learning Theory," in
Psychology: A Study of a Science. Vol. V, ed. S. Koch (New York:
McGraw-Hill Book Co, 1963)•
2
Douglas H. Lawrence and Leon Festinger, Deterrents and
Reinforcements: The Psychology of Insufficient Reward (Stanford.
California: Stanford University Press, 1962).
3For Exampldv see William K. Estea, "Stimulus Response Theory of
Drive," in Nebraska Symposium on Motivation, ed. Marshall R. Jones
(lincoln Nebraska: University of Nebraska Press, 1958), pp. 114-68;
and Evan R, Keislar, "A Descriptive Approach to Classroom Motivation,"
Journal of Teacher Education. XI (June, i960), 310-15*
24
rewards, if they are sufficient to keep an organism at the task, tend
to yield responses more resistant to extinction than large and regular
rewards; they attribute this to the "extra attractions" that have to
be- adduced to justify the amount of work ejjpended for the slight reward
obtained.
The drive theory itself has been subjected to criticism by those
who see learning becoming attached to cue-stimuli, whether these cues
are internal or external.^ Thus, we do not need a "doorbell-answering-
drive," to make us respond to a ringing doorbell: the ringing bell is
both cue and drive.
The literature on motivation has been summarized in a large num¬
ber of recent books, many of which have little to say about human
2
motivation. One of the broader studies is that of Rethlingshafer,
which includes animal studies but is more particularly concerned with
human motives.
The investigations just mentioned are chiefly laboratory-type
studies designed to examine the effect of manipulation of nuturant
varialiLe upon child behavior. That their conclusions have implications
for the classroom can be documented by studies of teacher warmth and
pupil behavior, Reed found that teachers higher in warmth favorably
affected pupils’ interest in science. He found that the utilization
of intrinsic interest by the teacher and the teacher’s personal warmth
were highly correlated; this would seem to justify some emphasis upon
barren M, Davis, loc. cit.
2
Dorothy Rethlingshafer, Motivation as Related to Personality
(New York: McGraw-Hill Book Co., 19^3)•
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warmth of personality in the selection of teachers who are to be
trained to make use of pupils’ intrinsic motivation.^
A book by Taba goes into specifics on the development of curricula
and teaching methods which will release cognition and serve to satisfy
cognitive needs. She makes use of some of the reflections about
intelligence and experience recounted by Hunt, and some of the ob-
2
servations of Piaget.
Summary of literature.—There is a scarcity of literature avail¬
able which was pertinent to this study. However, a review of the
related literature made possible the following generalizations:
1. Emphasis should be placed on the development of
instrumental skills, skills in the use of scientific
method, and development of scientific attitudes and
development of a functional understanding of scientific
information.
2. Secondary science should be taught in terms of major
concepts of science.
3. The present program of pre-professional and pro¬
fessional training leave much to be desired.
4. There is a significant relationship between teacher
adjustment and pupil adjustment and between teacher
personality and teacher efficiency.
Horace B, Reed, "Implications for Science Education of a
Teacher Competence Research," Science Education. XLVI (December,
1962), 473-86.
%Iilda Taba, Curriculum Development: Theory and Practice
(New York: Harcourt, Brace and World, I962).
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5. Teacher-pupil planning can be very effective.
6. The curriculum should be flexible and suited to the
ends of the pupil and the community.
7. The pupil should plan and carry out many of his own
activities.
CHAPTER II
ANALYSIS AND INTERPRETATION OF DATA
This chapter presents an analysis and interpretation of the
data obtained throTogh the administration of the questionnaire and
checklist.
Organization of Materials.—The data of this study are organized
in terms of the four parts of the data-gathering instruments.
Part I concerns personal data from Form A which included in¬
formation about the size of the school, age, sex, religious preference,
teaching experience, positions held other than teaching, hipest degree
held, graduating institutions, date of graduation, graduate and post¬
graduate work, credits in general professional education, kind of
teaching certificate, semester hours in science, major and minor areas
of subject training, hobbies, memberships in scientific or science
teaching organizations, science-related reading, and specific nature
of growth and development courses.
Part II deals with the data from Form B -which included the
seventeen "factors of effectiveness" postulated and formulated by
Doctor Warren Maywood Davis.
Part in concerns data from Form C -which included information
about teaching methods, physical equipment and the use of materials.
Part IV deals with the data from Form D which included informa¬




The personal data collected on Form A of the questionnaire were
tabulated and organized into thirty-nine tables. These data are
found in Tables 1 throu^ 39*
Data on Sex.—The data on sex is presented in Table 1. These
data indicated that 24 or 57*14 per cent of the respondents were male
and 18 or 42.85 per cent were female. While it is true, in general,
that the percentage of male teachers is considerably higher than that
of female teachers, it is also true that the greater portion of female








Data on Religious Preference.—The data on religious preference
is presented in Table 2. These data indicated that 36 or 85.71 per
cent of the respondents were Protestanta, while 2 or 4.76 per cent
were Presbyterian and Episcopalian, respectively. Two or 4.76 per
cent gave no religious preference. The greater percentage of the










Date on Undergraduate Colleges Attended.—The data on under¬
graduate colleges attended is presented in Table 3* These data
indicated that 6 or 14.29 per cent of the respondents attended Paine
College and unknown colleges; 4 or 9*52 per cent attended Fort Valley-
State and Morris Bro-wn Colleges; 6 or 14.29 per cent of the respondents
did not list the undergraduate institution that they attended; 19 or
45.24 per cent of the respondents attended ins'lltutions of higher
learning in Georgia.
Data on Year of Graduation.—The data on the year of graduation
is presented in Table 4. These data indicated -that 14 or 33*33 pei*
cent graduated prior to and in 1949* Twenty-one or 50 pe^:* cent
graduated between 1950 and 1966. The remainder failed to list the








Paine 6 14.29 1
Fort Valley 4 9.52 2
Morris Brown College 4 9.52 2
Clark 2 4.76 6.5
Hampton 2 4.76 6.5
North Carolina College 2 4.76 6.5
Tuskegee Institute 2 4.76 6.5
Alabama State 1 2.38 15.5
Albany State 1 2.38 15.5
Allen University 1 2.38 15.5
Benedict 1 2.38 15.5
Claflin 1 2.38 15.5
Florida A & M 1 2.38 15.5
Greensboro A & T 1 2.38 15.1
Iowa State 1 2.38 15.5
Knoxville 1 2.38 15.5
Langston 1 2.38 15.5
Livingstone 1 2.38 15.5
Morehouse 1 2.38 15.5
Spelman 1 2.38 15.5
Talladega 1 2.38 15.5
Unknown 6 14.29 2
Total . 42 99.98
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work between 1950 and 1966.
TABLE 4
YEAR OF GRADUATION









1948 and before 10 23.81
Unknown 7 16.67
Total 42 99.98
Data on Urdergraduate Major Fields of Concentration.—The data
on major fields of conventration in undergraduate schools is presented
in Table 5* These data indicated that one or 2,38 per cent of the
respondents had biology, chemistry, music, or physical education as
their major field of concentration. Four or 9*52 per cent majored




UNDERGRADUATE MAJOR FIELDS OF CONCENTRATION
Item Number Percentage Rank
Biology 1 2.38 6
Chemistry 1 2.38 6
Elementary Education 34 81.00 1
Physics 0 0 0
Astronomy 0 0 0
Geology 0 0 0
Heterology 0 0 0
Other Science 4 9.52 2
Music 1 2.38 6
Physical Education 1 2.38 6
Total 42 100.04
Data on Undergraduate C3:^dit in General Professional Education.—
The data on the number of semester hours credit in undergraduate general
professional education is presented in Table 6. These data indicated
that 26 or 6l.9 per cent of the respondents had 31 semester hours or
more. Twelve or 28.57 per cent had thirteen to thirty semester hours.
It was evident that undergraduate schools have placed great emphasis




UKDEEGRADUATE CREDIT IN GENERAL PROFESSIONAL EDUCATION
Item . Number Percentage Rank
2-6 hours 2 4.76 3.5
7-12 hours 2 4.76 3.5
13-30 hours 12 28.57 2
31 hours or more 26 61.98 1
No credit 0 0 0
Total 42 99.98
Data on Highest Degree Held.—The data on the highest degree
held by the respondents is presented in Table ?• These data indicated
that 9» or 21.43 per cent had Bachelor of Arts degrees and 21, or
50 per cent had Bachelor of Science degrees. Twelve, or 58.57 per
cent of the respondents had earned the Master’s degree. Seven, or
16.67 per cent earned the degree in Arts; 4, or 9*52 per cent
earned the Master’s degree in Science; and 1, or 2.38 per cent
earned the degree in Education. In addition to degrees in education,





Item No. of Responses Percentage






Data on Type of Certificate Held.—The data on the type of
teaching certificate held by the respondents is presented in Table 8.
These data indicated that 23, or 54.76 per cent held life professional
certificates for the elementary school level based on four or five
years of college work. Seventeen, or 40.48 per cent of the
respondents held professional certificates based on four or five
years of college work. These certificates were for the elementary
school level. Two or 4.76 per cent held provisional certificates
based on four years of college work in the elementary field with a
deficiency in the required number of semester hours in education.
It might be called to mind that life professional certificates were
discontinued in 1951. However, they were continued again 1957•
Some of the respondents had not exchanged professional certificates
for life professional certificates.
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TABLE 8
TYPE OF CERTIFICATE HELD
Item No. of Responses Percentage
Life Professional - 4 years
college
14 33.33
Life Professional - 5 years
college
9 21.43
Professional - 4 years
college
15 35.71
Professional - 5 years
college
2 4.76




Data on Teaching Experience in Georgia.—The data on the
respondents' teaching e3q)erience in Georgia is presented in Table 9*
These data indicated that 19. or 45.24 per cent of the respondents
had ten or more years of teaching escperience. Eight, or 19*05 per
cent had seven to nine years of teaching esqjerience. Five or 11.90
per cent of the respondents had one year, two to three years, or
foir to six years of teaching experience, respectively. The greater





Item Georgia Elsewhere Georgia Elsewhere
0 year 0 30 0 71.43








2-3 years 5 1 11.90 2.38
4-6 years 5 1 11.90 2.38
7-9 years 8 1 19.05 2.38
IO-I5 years 19 1 45.24 2.38
16 or more 0 1 0 2.38
Total 42 42 99.99 100.00
The data on the respondents* teaching e3q)erience in other
states than Georgia is also presented in Table 9« These data
indic;ated that 7, or I6.67 per cent had previously taught one year
in other states. Five, or 11.90 per cent of the respondents had
taught three or more years in other states. Thiriy, or 71*^3 pei*
cent had not taught in any other state except Georgia.
Data on Positions Held Other Than Teaching.—The data on
positions other than teaching held ly the respondents is presented
in Table 10. These data indicated that 4, or 9*52 per cent of the
respondents held the position of basketball coach. Four, or 9*52
per cent held positions in the Army Reserves. Three, or 7«l4 per
cent of the respondents were playground supervisors, and the same
number and per cent were school nurses. Twenty-five or 59*62 per
cent of the respondents held no other position except teaching. A
majority of the teachers had held no positions other than teaching.
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TABLE 10
POSITIONS HELD OTHER THAN TEACHING
Item No, of Responses Percentage
Basketball Coach 4 9.52
Army Reserves 4 9.52
Playground Supervisor 3 7.14
School Nurse 3 7.14
Pharmacist 2 4.76
Principal 1 2.38
No Position 25 59.62
Total 42 100.00
Data on Graduate Work.—The data on the graduate work of the
respondents is presented in Table 11. These data indicated that
or 80.95 pel* cent had done graduate work. Eight, or 19*05 per cent
of the respondents had not done any graduate work. The greater per¬
centage of the respondents felt that it was important to keep up with
new professional developments by continuing their education.
TABLE 11
GRADUATE WORK
Item Number Percentage Rank
Yes 34 80.95 1
No 8 19.05 2
Total 42 100.00
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Data on Graduate Schools Att'ended.—The data on the graduate
schools attended by the respondents is presented in Table 12. These
data indicated diat 15, or 37•50 per cent attended Atlanta University
Tflhich gave it a rank of 1, Fotit, or 10.00 per cent of the respondentss
attended each of these schools. New York University, and Tuskegee
Institute. Three, or 7*50 per cent attended Columbia University. The
number of respondents •who attended Atlanta University is significant
since this institution is located in the state of Georgia.
TABLE 12
GRADUATE SCHOOLS ATTENDED
Item Number Percentage Rank
Atlanta University 15 37.50 1
New York University 4 10.00 2.5
Tuskegee Institute 4 10.00 2.5
Columbia University 3 7.50 4
Hampton Institute 2 5.00 5.5
North Carolina College 2 5.00 5.5
Bowling Green State 1 2.50 10.5
Florida A & M University 1 2.50 10.5
Howard University 1 2.50 10.5
Indiana University 1 2.50 10.5
Ohio State University 1 2.50 10.5
University of Illinois 1 2.50 10.5
University of Michigan 1 2.50 10.5
University of Minnesota 1 2.50 10.5
Virginia State College 1 2.50 10.5
Wayne University 1 2.50 10.5
Total 40 100.00
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Data on Graduate Credit in General Professional Education.—
The data on the number of semester hours credit in graduate general
professional education is presented in Table 13. These data indicate d
that 8, or 19*05 per cent of the respondents had seven to twelve hours.
Six, or 14.29 per cent had 13 or itwre semester hoiors. Thirty-one, or
55*76 per cent of the respondents had no credit in general professional
education.
TABLE 13
GRADUATE CREDIT IN GENERAL PROFESSIONAL EDUCATION
Item Number Percentage Rank
2-6 hours 5 11.90 4
7-12 hours 8 19.05 2
13-30 hours 6 14.29 3
31 or more 23 54.76 1
Total 42 100.00
Data on Specific Course or Courses on the Nature of Growth and
Develonmenb.—The data on specific course(s) on the natuu'e of growth
and development is presented in Table 14. These data indicated that
42 or 100 per cent of the respondents had had specific coiirse(s) on
the nature of growth and development.
TABLE 14
SPECIFIC COURSE OR COURSES ON THE NATURE OF GROWTH
AND DEVELOPMENT





Data on Semester Hours in Science.—The data on semester hours
in science are not presented in tabular form since only an insignifi¬
cant number of the respondents (4) reported more science courses
tsiken than those required in the general preparation of non-science
majors.
Factors of Effectiveness
The data from Foma B which contained the seventeen "factors of
effectiveness" factors were organized into eighteen tables. These
data are found in Tables 15-32.
Factor 1.—Other factors being equal, effective learning is more
likely to occur when the teacher has a broad background of knowledge
in science, as well as in related scientific areas.
The responses to "Factor 1" are presented in Table 15. Of the
respondents, 95*24 per cent agreed with this factor. The qualified
agreement was 2, or 4.76 per cent. Agreement with this factor meant
that the teacher would recognize the need for a broad backgrovind of
knowledge in the area of the humanities, the social sciences, esthetics,
mathematics, growth and development, the learning process, curriculum
and society, and similar areas. Furthgf, the teacher recognized and
used this broad general education background in the teaching of
science at the elementary school level.
Factor 2.—Other factors being equal, effective learning is
more likely to occur tiien the teacher has a functional knowledge of
how children deyelop and leaming takes place.
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TABLE 15




Qualified Agreement 2 4.76
Disagreement 0 0
Qualified Disagreament 0 0
Total 42 100.00
The responses to "Factor 2" are presented in Table l6. Of the
respondents, 92.86 per cent agreed with this factor. Two, or 4.76
per cent had qualified agreement. One, or 2.39 per cent had qualified
disagreement. Agreement with this factor meant that the teacher would
need a working knowledge of growth and development, educational
psychology, child psychology, and adolescent psychology. The high
agrement indicated that the respondents realized the fact that a
knowledge of grawth and development facilitates effective learning.
One hundred per cent of the respondents had preparation in this area.
TABLE 16




Qualified Agreement 2 4.76
Disagreement 0 0
Qualified Disagreement 1 2.38
Total 42 100.00
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Factor 3.—Other factors being equal, effective learning is
more likely to occur if the teacher knows about and uses a variety of
methods of instructions as opposed to the exclusive use of one or two
methods.
The responses to "Factor 3" are presented in Table 17. Of
the respondents 95*24 per cent agreed with this factor. There was
one, or 2.38 per cent disagreement; 2.38 per cent had qualified dis¬
agreement. There has been any number of approaches to the selection
of a method or methods of teaching. However, a recent trend has been
to regard the problem of methodology in a fluid manner, and as an
attempt to apply what we know about the learning process, growth and
development, the needs and interests of children, to the teacher-learning
situation. In this regard there has emerged a concept of method(s)
involving the use of whatever effective techniques, group processes,
and the like as seem most appropriate in a teacher-learning situation.
This meant that the competent teacher, from this point of view, should
know, understand, and utilize a variety of methods, and that no one
method can be utilized to the exclusion of others. Because of the high
agreement with this factor, it can be said that these teachers are con¬
versant with the literature which woixld support their position, and
that these teachers are operating in a fluid manner idiich uses a
variety of methods. The literature, in recent years, is replete with
admonition against utilization of one or two methods of instruction as
unsuited to the attainment of the goals of a modern educational program.
It was interesting to note that these teachers, or at least a signifi¬
cant number, have pursued courses in education beyond their Bachelor’s
43
degree. One cannot but come to the conclusion that those who provided
these courses are either influencing these teachers in terms of recent
trends and educational philosophy, or that these teachers are profes¬
sionally interested in improving themselves in their practices.
Factor 4.—Other factors being equal, effective learring is
more uiKexy to occur, in our sociew. wnen one ueacner nas a wen
thoueht-out -DhilosoDhv of teaching. and xdien the teaching nractice is
consistent with the stated nhilosonhy.
TABLE 17




Qualified Agreement 0 0
Disagreement 1 2.38
Qualified Disagreement 1 2.38
Total 42 100.00
The responses to "Factor 4" are presented in Table 18. Of the
respondents, 85.71 per cent agreed with this factor. There were two,
or 4.76 per cent qualified agreement. Three, or 7.14 per cent dis¬
agreed and 1, or 2.38 per cent had qualified disagreement. This
factor implied that the teacher has, through much thought and con¬
sideration, arrived at what he believes to be the aims of teaching,
what he believes should be gained from it. He then taught in light
of these beliefs. Two of the respondents agreed with the qualification
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that the philosophy of the teacher be in "accord with the accepted







Qualified Agreement 2 4.76
DLsagreement 3 7*14
Qualified Disagreement 1 2.38
Total 42 99.99
Factor 5.—Other factors beir^g equal, effective learning is
more likely to occur when the teacher is living the life of a normal
citizen of the community, exerting community leadership appropriate
to his educational position.
The responses to "Factor 5" are presented in Table 19. Of the
respondents, 76.19 per cent agreed with this factor; 11.90 per cent
disagreed and there was 11.90 per cent qualified disagreement. Agree¬
ment with this factor meant that by -virtue of his position, the
teacher was given the 2X)le of a leader, whether he fulfilled it or not
and that, as far as is possible, he is expected to lead the kind of
community life -that documents the everyday applica-tion, as a function¬
ing citizen, of -the conceptualizations -which he teaches children.
Five disagreed that there is any relationship between teaching effect¬
iveness and the role of the teacher in the community on the basis that
45
all teadiesrs do not possess leadership qualities. Many of the organi¬
zations in which the respondents held membership were relatively in¬
effectual in community life. Children ^iio observe their teacher not
participating in organizations liiich play significant roles in
commvunity life cannot be e3^ected to "learn" from these teachers as
effective citizens.
TABLE 19




Qualified Agreement 0 0
Disagreement 5 11.90
Qualified Disagreement 5 11.90
Total 42 99.99
Factor 6.—Other factors being equal, learning will proceed
mere effectively whoi the teacher is skilled in the use of classroom
aids and devices, when he is familiar with, has accumulated and uses
teaching materials of various kinds and when he knows about and uses
sources of information beyond the single textbook.
The responses to "Factor 6" are presented in Table 20. Of the
respondents 97*61 agreed with this factor. There was 2.38 per cent
qualified agreement. Agreement with this meant that the teacher
should have an accumulation of and skill in theuse of film projector,
slide projector, films, flat pictures, models, charts, specimen, and
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other similar aids and devices, as well as maiQr soiirces of references.
Respondents* statements indicated that they are familiar with resources
for science teachers, xjith the operations of audio-visual devices and
a great dependence upon two, three or more than three textbooks.
Success of teacher training institutions to adequately train prospective
teachers in the use of these devices and to famili^ize them with some
of the sources of teaching aids was partially responsible for this high
agreement. Also reg)onsible was teachers' interest in finding out
these things on their own. In this connection, Georgia presented an
ideal situation, for in this state are located the Georgia Depository
for Film, which is one of the best in the United States, radio and
television stations operated solely for the public schools, museums,
and an observatory.
TABLE 20




Qualified Agreement 1 2.38
Disagreement 0 0
Qualified Disagreement 0 0
Total 42 99.99
Factor 7.—Other factors being equal, learning will proceed
more effectively where there has been established rapport with the
learner, and then the learner has the feeling that the teacher is
well informed.
^7
The responses to "Factor 7" are presented in Table 21. Of the
respondents, 92.86 per cent agreed with this factor. There wras 4.76
per cent qualified agreement and 2.38 per cent disagreed with this
factor. Agreement with this factor implied acceptance of the point
of view that one of the tasks of the teacher is to establish a
relationship with pupils of such a nature as to cause them to share,
think and cooperatively plan their program with the teacher. Such
rapport can often be established through the teachers* knowledge of
basic needs of children, imderstanding of their growth and develop¬
ment and throu^ the utilization of whatever competencies the teacher
has to create a situation, and to provide such opportunities that the
learners will increasingly identify themselves with the learning
process. This meant that the teacher will use whatever background
knowledge he possesses to establish the necessary relations with
children. These respondents’ indicated that they considered such a






Qualified Agreement 2 4.76
Disagreement 1 2.38
Qualified Disagreement 0 0
Total 42 100.00
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Factor 8.—Other factors being equal, learning -will proceed
more effectively when the ma.ior interests of the teacher and his ma.ior
expenditures of time and energy are concerned -with teadiing and not
•willi extra occupations.
The responses to "Factor 8" are presented in Table 22. Of the
respondents 88.10 per cent agreed with this factor; 2.38 per cent
qualified their agreement; 7.14 per cent disagreed; and 2.38 per
cent qualified their agreement. Agreement with this meant a recog¬
nition of the fact that a mind relaxed and unencumbered with economic
worries, a well rested body and sixfficient time to carefully plan the
school day's activity are necessary to effective teaching. Three of
the respondents disagreed that there is any relationship between






Qualified Agreement 1 2.38
Disagreement 3 7.14
Qualified Disagreement 1 2.38
Totd- 43 100.00
Factor 9.—Other factors beins eaual. leamine will proceed
more effectively when there is rapport and mutual respect between
the teacher and his immediate supervisor.
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The 2responses to "Factor 9" are presented in Table 23. Of the
respondents, 85.71 per cent agreed with this factor; 7.14 per cent
qualified their agreement and 7.14 qualified their disagreement.
Agreement with this meant that a relationship free from bias, strife,
and tenseness would enhace a teacher’s effectiveness and thereby
precipitate effective learning. Thirty-six of the respondents agreed






Qualified Agreement 3 7*14
Disagreement 0 0
Qualified Disagreement 3 7.14
Total 42 99.99
Factor 10.—Other factors being equal, learning will be more
effective if the teacher is not carrying an excessive load, either by
reason of an excessive number of pupils per day, an excessive number
of preparations, or an excessive extra-curricular or out-of-school
series of responsibilities.
The responses to "Factor 10" are presented in Table 24. Of
the respondents, 95*24 per cent agreed with this factor; 2.38 per
cent qualified their agreement and 2.38 per cent disagreed with this
factor. Agreement with this factor meant that the respondents realize
the time and thought needed to mke teaching effective and this
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effectiveness is decreased when the teacher is over-loaded. Excessive
preparations meant that no one preparation can receive the time and
thought needed to make it approach perfection. An excessive number
of pupils prevented the teacher from devoting as much time as he
otherwise would to each individual. An excessive extra-curricular
or out-of-school series of responsibilities would be too demanding
upon the teacher's time and energy and would lower his performance.
Forty of the respondents agreed with this factor without any qualifi¬
cation. One of the respondents felt that the teacher load had no






Qualified Agreement 1 2.38
Disagreement 1 2.38
Qualified Disagreement 0 0
Total 42 100.00
Factor 11.—Other factors being eaual , learning will be more
effective in a school -vdiich has a wide variety of science offerings
than in one vhich has a very limited number of such offerings.
The responses to "Factor 11" are presented in Table 25. Of
the respondents, 85.71 per cent agreed with this factor; 11.90 per
cent qualified their agreement and 2.38 per cent qualified their
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disagreement. Agreement -with this factor meant that the teacher should
have a knowledge of how learning takes place and of the theories of
learning. The teacher should be allowed to take an active part in
planning the school’s curricultim and he should be able to employ-
vicarious experiences that are meaningful and applicable to a particu¬
lar situation. However, the entire staff who -will guide the develop¬
ment of any one pupil over the school period should work out a frame-
of-reference together to provide for continuity and comprehensiveness.
Thirty-six of the respondents agreed that the more science offerings
the pupil has the greater are his chances of grasping and retaining
fundamental and specific knowledge.
TABLE 25




Qualified Agreement 5 11.90
Disagreement 0 0
Qualified Disagreement 1 2.38
Total 42 100.00
•Fan+.nT- 1?..—Other factors being equal, more effective learning
is likely to occur when the -program of the school is directed, toward
pro-yiding for -the special needs of the youth of -the community rather
than when the program is not so directed.
The responses to "Factor 12" are presented in Table 26. Of the
respondents, 90.48 per cent agreed with this factor; 4.76 per cent
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disagreed and 4.76 per cent qualified their disagreement. Acceptance
of this factor meant that careful study should be made of the children,
as well as of the coinmunity, to determine the present needs of the
children and what mi^t be their future needs. To do this effectively,
the teacher should be directly associated with the community through
active participation, for the school serves as the community’s instru¬
ment through which the conditions essential for a more adequate life
are progressively achieved. In order to discern and meet these indi¬
vidual needs, a knowledge of child growth and development is necessary.
A knowledge of the social sciences is necessary to determine and help
meet the future needs of the child and to help prepare him to meet
the demands of society.
The teacher must take an active part in the planning of the
school’s program, since he more than any supervisor or expert is in
contact with the pupils and recognizes the fact that a program directed
toward the provision of the pupil’s needs vitalizes learning. Two of
the respondents disagreed. They felt that community study and partici¬
pation required too mudi of their personal time and energy.
TABLE 26




Qualified Agreement 0 0
Disagreement 2 4.76
Qualified Disagreement 2 4.76
Total 42 100.00
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Factor 13.—Other factors being equal, more effective learning
is likely to occiir when the program of the school is directed toward
providing for the general educational needs of the youth than when the
program is not so directed.
The responses to "Factor 13" are presented in Table 2?. Of the
respondents, 85.71 pei* cent agreed with this factor; 7.1^ pei* cent had
qualified agreement and 7.1^ per cent disagreed. Jigreement with this
factor meant that the major objectives of the school's program go
beyond the development of knowledges and skills to encompass the needs
of the child in relation to the community. Teachers must be able to
satisfactorily survey a community and plan a program which will equip
the child to meet, in a desirable manner, situations growing out of
his environment. Thirty-six respondents accepted this factor, realiz¬
ing that the child must see meaning in learning experiences and be
able to adapt them to his situation.
TABLE 27




Qualified Agreement 3 7.14
Disagreement 3 7.14
Qualified Disagreement 0 0
Total 42 99.99
Factor 14.—Other factors being equal, learning wjUl proceed
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more effectively -when the learners and the teacher sense the direction
of the teaching, when both participate in the planning« and when the
learners see the fxjlfillment of their o-wn aims implicit in the objec¬
tives of the coTirse.
The responses to "Factor 14" are presented in Table 28. Of the
respondents, 92.86 per cent of the respondents agreed -with this factor;
4.76 per cent had qualified agreement and 2.38 per cent disagreed.
Agreement with this factor meant that pupils and teachers arrive at
a problem, formulate objectives and arrive at methods and procedures
for attainment of these objectives. The program is so organized that
pupils have full benefit of observation and participation. The
teacher must have extensive knowledge of planning and of how to en¬
courage even the most reticent pupil. Teacher-pupil cooperative plan¬
ning must be actively engaged in and pupils must share in the making
of decisions. Therefore, it must be necessary for teachers to develop
adequate concepts of child growth and development and an understanding
of children, their needs and interests. This understanding cannot be
obtained through classroom contact alone. Thqy must engage in home
visitations regularly, not only when disciplinary matters arise, as is
frequently the case, but to learn about all those things with which
the child is connected. Thirty-nine of the respondents agreed with
this factor indicating that they recognize the importance of a sense
of direction in teacliing understood by both pupils and teacher.
Factor 15.—Other factors being equal, learning will proceed
more effectively if the amount and type of laboratory equipment needed
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TifflLE 28




Qualified Agreement 2 4.76
Disagreement 1 2.38
Qualified Disagreement 0 0
Total 42 100.00
to fulfill the aims of the work is present and in operatine condition
and if the number and tvoe of aids, devices, supplies, and materials
are on hand and in condition to be used.
The responses to "Factor 15" are presented in Table 29. Of the
respondents, 97*61 per cent agreed with this factor; 2.38 per cent
had qualified agreement. Acceptance of this factor meant that the
teacher must first show the amount of type of materials needed to
fulfill the aims of the work. He must see, as far as is possible,
that they are available. He must have a knowledge of the most effect¬
ive way of using these materials and supplies. He must have an
operative knowledge and be able to make minor adjustments if and
when needed. Respondents’ statements indicated that they were
acquainted with the sources of free and inexpensive materials for
science teaching. A majoirity of them were able bo operate more than







Qualified Agreement 1 2.38
Disagreement 0 0
Qualified Disagreement 0 0
Total 42 99.99
Factor l6.—Other factors beine eoual, learnine will proceed
more effectively in a good physical environment than in a poor one.
The responses to "Factor l6" are presented in Table 30. Of
the respondents, 97.61 per* cent agreed with this factor; 2.38 per
cent had qualified agreement. Agreement with this meant recognition
of the fact that the surroundings have an immense influence upon
personal behavior. A room that is well painted, attractive, suf¬
ficiently large enough to accommodate the class without crowding, with
woric and display areas, proper heating, lighting and ventilation
encouraged pleasantness and receptive minds.
TABLE 30




Qualified Agreement 1 2.38
Disagreement 0 0
Qualified Disagreement 0 0
Total 42 99.99
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Factor 17.—Other factors being equal, learning -will be likely
to be more effective when considerable attention is given to problem
solving, development of critical thinking, and scientific attitudes.
The responses to "Factor 17" are presented in Table 31• Of th®
respondents, 97*61 per cent agreed with this factor; 2.38 per cent
had qualified agreement. Agreement with this factor meant that the
teacher strives to have his pupils develop an alert mind. He has
developed in his pupils the atility to recognize a problem, gather
infoimation, formulate a tentative hypothesis, test his hypothesis,
and modify, adopt or continue the process until the correct solution
is reached. In order to help develop these skills and attitudes, a
teacher must first have developed them within himself. Forty-one of






Qualified Agreement 1 2.38
Disagreement 0 0
Qualified Disagreement 0 0
Total 42 99*99
The respondents, in general, agreed with the "factors of
effectiveness" which were postulated by Doctor Warren Maywood Davis
based on an esdaaustive survey of literature, and assessing of the
opinions of science education esq^erts. From this kind of acceptance
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one ■would assume that these teachers, in terms of practice, would
operate at a very high level of competency. The rank order of factors
recei'ving acceptance is presented in Table 32.
TjffiLE 32
RANK ORDER OF FACTORS RECEIVING ACCEPTANCE




















Specific methods and materials which are used in teaching science
in the elementaiy schools collected on Form C were tabxilated and
organized into eleven tables. These data are found in Tables 33
through 43.
Data on Methods and Materials with Projected Aids.—The data
and methods and materials with projected adds is presented in Table 33*
Thirty-one, or 73•81 per cent of the respondents occasionally used
moview; 8, or 19-05 pei* cent used them frequently; and three, or 7-14
per cent did not use them at all. Thirty-three, or 78.57 per cent
operated a I6 mm movie projector, and 9» or 21.43 per cent of the
respondents did not know how to operate it; 54.76 per cent felt that
they could make minor adjustments and repairs to a movie projector,
while 45.24 per cent could not make any adjustments or repairs.
Thirty, or 71*43 per cent used film strips or slide projectors
Twelve, or 28.57 per cent of the respondents did not use them. Eighty
point ninety-five pec cent replied that they could make home-made
slides that are usable in a science classroom and 19*05 per cent did
not know how to make home-made aLides. Nineteen, or 45.24 per cent
of the respondents who possess this ability made use of it. In
schools where classes are overcrowded and there is little or no
display area, such a knowledge and practice is of immeasurable value.
Data on Methods and Materials of Recording Aids.—The data on
methods and materials of recording aids is presented in Table 34.
60
TABLE 33
DATA ON METHODS AND MATEKLALS WITH PEOJECTED AIDS
Item Number Percentage
1. In your teaching, do you movies
a. frequently 8 19.05
b. occasionally 31 73.81
c. not at all 7.14
Total 42 100.00
2. Can you operate a l6 mm projector of
the type commonly used in schools
a. yes 33 78.57
b. no 21.43
Total 42 100.00
3. Can you make minor adjustments and
repairs to a moving picture projector
a. yes 23 54.76
b. no 12 45.24
Tofal 42 100.00
4. Do you use filmstrips or slide
projectors
a. yes 30 71.43
b. no 12 28.57
Total 42 100.00
5. Can you make home-made slides which are











6. Do you make and use such slides




Thirty-two or 76.19 per cent of the respondents operating recording or
transcribing devices. Ten, or 23.81 per cent did not use them. The
respondents indicated that they coiild use the following types: Seven,
or 16.67 per cent coiild operate the disc; twenty-two, or 52.38 per
cent could operate the tape; and three, or 7«1^ per cent could operate
the wire. I6.67 per cent used these devices frequently. Twenty-eight
point fifty-seven per cent used them occasionally, and 5^*76 per cent
did not use them at .sill. It was interesting to note that even though
some of the teachers could operate transcribing devices they did not
use them in their classrooms.
TABLE 34
DATA ON METHODS AND MATERIALS OF RECORDING AIDS
Number Percentage
7. Can you operate a recording or trans¬












If yes, what type
3. • disc 7 16.67
b. tape 22 52.38
c. wire 7.14
Total 42 100.00
9. Do you use recordings and
transcriptions
Si* frequently 7 16.67
b. Occasionally 12 28.57
c. not at all n 54.76
Total 42 100.00
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Data on Methods and Materials in tiae Laboratory.—The data on
methods and materials in the laboratory is presented in Table 35*
Thirty-one or 73«8l per csit of the teachers indicated that the
amount and kind of equipment and materials idiich are needed to fulfill
the aims of the science course are adequate or almost adequate. Eleven,
or 26.19 per cent felt that the equipment and materials were in¬
adequate; 78.57 per cent considered the materials in the classroom to
be in usable condition; 21.43 per cent stated that the materials in
their classroom are in non-usable condition. Twenty-nine, or 69.05
per cent of these teachers felt that they are thoroughly competent
to work with normal laboratory and demonstration equipment in ele¬
mentary school science. Twelve, or 28.57 per cent felt partially
competent, and one, or 2.38 per cent did not feel competent at all.
Fifty-four point seventy-six per cent indicated that they occasionally
devised or aided in devising such equipment when it is not available.
Thirty-eight point ten per cent did so frequently and 7*14 per cent
not at all. 64.29 per cent made use of models, and live e^diibits
frequently; 28.57 per cent used them occasionally and 7.14 per cent
not at all. Twenty-three, or 45.76 per cent occasionally constructed
models and live exhibits when they are not available. Thirteen or
30.95 per cent constructed them frequently and 6, or 14.29 per
cent not at all. It is assumed that most of the teachers have
developed whatever competencies they possess and that most of them
are providing the children with experiences which require the use
of equipment and materials in science.
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TABLE 35
DATA ON METHODS AND MATERIALS IN THE LABORATORI
Item Number Percentage
lo. In your classroom, do you have, for
the most part, the amount and kind of
equipment and materials needed to ful¬
fill the aims of the science course as
it is being presented
a. adequate 4 9.52
b. almost adequate 27 64.29
c. inadequate 11 26.19
Total 42 100.00
11. In general, are the materials in yoiir
classroom in condition to use or are
many in non-usuable condition
a. usable 33 78.57
b. non-usable 9 21.43
c. no materials 0 0
Total 42 100.00
12. Do you feel competent to work with
normal laboratory and demonstration
eqiiipment in elementary sdhiool science
a. thoroughly 29 69.05
b. partially 12 28.57
c. not at all 2.38
Total 42 100.00
13. If you or members of your class wish
to carry out experiments for -which
equipment is not available, do you
de-vise or aid in de-vising such equip¬
ment
a. frequently 16 38.10
b. occasionally 23 54.76





14. Do you make use of models, live
exhibits, etc.
s. • frequently 27 64.29
b. occasionally 12 28.57
c. not at all 7.14
Total 42 100.00
15. If you or members of your class wish
to carry out experiments for which
equipment is not available, do you
construct models, live exhibits, etc.
frequently 13 30.95
b. occasionally 23 54.76
c. not at all6 14.29
Total 42 100.00
Data on Methods and Materials 'of Instruction—The data on
methods and materials of instruction is presented in Table 36.
Eighteen or 42.86 per cent of these teachers stated that they have used
a resource unit; however, oriLy 11, or 26.19 per cent claimed that they
were using a resource unit at the time of this study. Thirteen, or
30.95 per cent had never used a resource unit. Sixty-nine point zero
five per cent of the respondents indicated that the students often or
always help in planning the direction of the work. 30.95 per cent did
not let the students help in the planning. Twenty-seven, or 64.29 per
cent usually followed the organization of a particular textbook in
the development of a plan of teaching. Two, or 4.76 per cent always
followed the organization of a particiilar textbook. However, 13 or
30.95 P®^ cent never followed a particular textbook's organization.
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Twenty-eight point fifty-seven per cent of the respondents made use
of two basic textbooks regularly as sources of information; 57 *15
per cent used three or more basic textbooks, and 14.28 per cent used
one, only. Thirty-three, or 78.57 per cent frequently used printed
or written materials in addition to the text or laboratory manual,
and 9» or 21.43 per cent used them occasionally. Fifty-four point
seventy-six per cent occasionally gave tests other than those of their
own construction; 21.81 per cent used only the tests of their own
construction; 21.43 per cent used tests other than those of their
own construction frequently. Thirty-six, or 85.71 per cent of the
teachers were familiar with at least two sources of printed tests.
Six, or 14.29 per cent were not familiar with two sources of printed
tests. The response to test-giving appeared valid in light of their
statement of a knowledge of standardized tests and these teachers were
in line with modern trends pertaining to the use of texts.
The utilization of resource units may be considered as an
index of the extent to which these teachers are seriously concerned
with teacher-pupil planning, cooperative sharing in the making of
decisions, and similar aspects to what some refer to as "the democratic
process in education.”
TABLE 36
DATA ON METHODS AND MATERIALS OF INSTRUCTION
Item Number Percentage
l6. Do you use or have you used in your
teaching within the past two years a
resoiirce unit, whether of your own





a. now using 11 26.19
b. have used 18 42.86
c. never used 30»,21
Total 42 100.00
17. Do you plan the teaching solely, or
do the students often or always help
in planning the direction of the work
a. teacher plans 13 30.95




Do you follow the organization of a
particular textbook in the developing
of a plan of teaching in your class
a. always 2 4.76
b. usually 27 64.29
c. never 11 10--21
Total 42 100.00
19. Do you make use of one basic textbook
or more regularly as sources of infor¬
mation
a. one 6 14.28
b. two 12 28.57
c. three 8 19.05
d. more than three 16 38.10
Total 42 100.00
20. Do you use printed or wiritten
materials aside from the textbook
or laboratory manual
a. frequently 33 78.57
b. occasionally 9 21.43





21. Do you give tests other than those
of yoixr own construction
a. frequently
b. occasionally
c. not at all
Total
22. Are you familiar with at least Iwo
sources of printed tests
(standardized or otherwise)







Data on Methods and Materials of Community Resources.—The data
on methods and materials of community resources is presented in Table
37* Fifty-four point seventy-six per cent of the respondents
occasionally found it advisable to make use of the community for pur¬
poses outside the classroom; 30 *95 per cent frequently made use of
the community; 9-52 per cent never used it for piorposes outside the
classroom. Thirty-four, or 80.95 per cent occasionally brought local
materials and other community resources (including speakers) into
their classroom. Five, or 11.90 per cent never used these materials
and resources in their class work. Three, or 7*1^ per cent frequently
used local materials and other community resources; 76.19 per cent
of these teachers used school or public library materials frequently
as sources for their work in science, and 23.81 per cent used them
ocasionally
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Pupils can be led to realize that through the reso-urces of
their comraunity and through their own activities they may apply
scientific methods to secure improved conditions for living.
TABLE 37
DATA ON METHODS AND MATEKEALS OF COMMUNITY RESOUECES
Item Number Percentage
23. Do you find it advisable to make use
of the community for purposes outside
the classroom
a. frequently 13 30.95
b. 0 c Casionally 25 59.52
c. not at all Jt
Total 42 99.99
24. Do you bring local materials and other
community resources (including speakers)
into your classroom
a. frequently 3 7.14
b. occasionally 34 80.95
c. not at all 11.90
Total 42 99.99
25. Do you and your students use school
or public library materials as sources
for your work in science
cL • frequently 32 76.19
b. occasionally 10 23.81
c. not at allg 0
Total 42 100.00
Data on Methods and Materials of Outside Resources.—The data
on methods and materials of outside resources is presented in Table 38*
Thirty-five, or 83.33 per cent of the teachers were familiar with the
cPesources for science teachers from the museum. State Department of
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Agriculture, etc. Seven, or I6.67 per cent were not familiar with
them. Sixty-six point sixty-seven per cent occasionally used these
resources, and 9*52 per cent frequently used them; 23.81 per cent
did not use these resources at all. Twenty-two, or 52.38 per cent
of the respondents used government publications occasionally and
five, or 11.90 per cent frequently used them. Fifteen, or 35«71 per
cent did not use government publications at all. The State Depart¬
ment of Agrioilture, Commerce, Health, and other departments provide
numerous eschibits which are available to schools for visitations.
TABLE 38
DATA ON METHODX AND MATERIALS OF OUTSIDE RESOURCES
Item Number Percentage
26. Are you familiar with the resources
for science teachers from the museum.
State Department of Agriculture, etc.
a. yes 35 83.33
b. no 16.67
Total 42 100.00
27. Do you use State resources, such as
those from the musevtm and State De¬
partment of Agriculture
a. frequently 4 9.52
b. occasionally 28 66.67
c. not at all 10 23.81
Total 42 100.00
28. Do you have and make use of government
publications, sudi as the Bulletins of
the United States Department of Agri¬
culture, etc.
a. frequently 5 11.90
b. 0 ccasionally 22 52.38
c. not at all li
Total 42 99.99
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Data on Methods and Materials of Science Clubs.—The data on
methods and materials of science clubs is presented in Table 39*
Sixty-four point twenty-nine per cent of the respondents were familiar
with the work of Science Clubs of America. Thirty-five and seventy-one
per cent were not familiar with this name. Thirty-three, or 78.57 per
cent stated that they are familiar with such listings of free and low
cost materials as are available through the Science Clubs of America.
Nine, or 21.43 per cent were not familiar with these amaterials. Fifty
per cent of the respondents made use of the free and low cost materials
occasionally; 26.10 per cent used them frequently; and 23.81 per cent
did not use them at all. Thirty-two, or 76.19 pe^:* cent of the respond¬
ents participated in science fairs. The emphasis on the science fair
stemmed from the Science Clubs of America.
Forty-two, or 100 per caat of these teachers indicated that they
did not participate in the Jamior Academy of Science. This was to
be e2(plained in terms of the inability, at the present time, for
Negroes, in Georgia, to belong to the Academy of Science, hence, these
teachers, and their students cannot participate in the Junior Academy.
TABLE 39
DATA ON METHODS AND MATEEIALS OF SCIENCE CLUBS
Item Number Percentage
29. Are you familiar with the work of
Science Clubs of America






30. Ape you familiar with such listings
of free and low cost materials
available through the Science Clubs
of Aaerica
a. yes 33 78.57
b. no 21.43
Total 42 100.00
31. Do you make use of free and low cost
materials, that are available through
the Science Clubs of America
a. frequently 11 26.19
b. occasionally 21 50.00
c. not at all 10 23.81
Total 42 100.00
32. Do you participate in the Science Fair
a. yes 32 76.19
b. no 10 23.18
Total 42 100.00
33. Are you familiar with the work of the
Junior Academy of Science
a. yes 12 28.57
b. no 20 71.43
Total 42 100.00
3^. Have you had any students participate
in an exhibit sponsored by the Junior
Academy of Science




Data on Cost of Materials axid Supplies.—The data on the cost
of materials and supplies is presented in Table 40. Most of the
respondents, 71«43 per cent, stated that they did not know how much
money per pupil had be® spent for the teaching of science. This
prevailing ignorance reflected an administrative deficiency which
makes it difficult for these teachers to plan for improving their own
progress.
TABLE 40
DATA ON COST OF MATERIALS AND SUPPLIES
Item Number Percentage
35 • Approximately how much money per
pupil enrolled in your school has been
spent in purchasing materials and
supplies for science during the past
two years
3. • $2.00 1 2.38
b. $2.23 1 2.38
c. $2.50 2 4.76
d. $2.75 2 4.76
e. $4.86 3 7.14
f. $5.00 3 7.14
g- don’t know 20 71.43
Total 42 99.99
Data on Physical Conditions of the School.—The data on the
physical conditions of the school is presented in Table 41. Twenty-
two, or 52.38 per c®t of the teachers considered the physical
environment in ihich they work to be good, while twenty, or 47.62 per
cent thought the environment fair; 6I.9O per cent considered their
rooms well painted. Only 2.38 per cent stated that his room was not
painted at all. Nineteen or 45.24 per cent reported the ventilation
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and heating adequate. Thirty-eight and ten per cent indicated that
their rooms were equipped with the proper type of window shades, and
that they actually work. Twenty-one or fifty per cent considered the
janitorial services fairly adequate. Seventeen or 40.48 per cent
thought these services were adequate, and four, or 9*52 per cent
thought them poor.
A room that is well painted, attractive, with proper heating,
lighting, and ventilation encourages pleasantness and receptive minds.
Data on Memberships in Organizations.—The data on memberships
in organizations is presented in Table 42. On the matter of community
organizations usually participated in, 71.43 per cent of the respond¬
ents were active in the church; 42.86 per cent usually participated in
civic organizations; 14.29 per cent participated in the Boy Scouts
organizations, and it was interesting to note that only 11.90 per cent
were active in the P.T.A, and 2.38 participated in the yYWCA and YMCA
respectively. The other organizations, such as, social clubs and
fraternal organizations, were relatively ineffectual in their influence
upon elementary school life. Twenty-one point forty-three per cent of
the respondents served as leaders in the church and 11.90 per cent
served as leaders in the chiirch and 11.90 per ce t served as leaders
in the civic clubs.
Eleven, or 26.19 pen cent of the respondents were members of the
National Science Teachers Association. Five, or 11.90 per cent were
members of the regional science teachers association, and four, or
9.52 per cent were members of the Georgia Teachers of Science and
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TABLE 41
DATA ON PHYSICAL CONDITIONS OF THE SCHOOL
Item Number Percentage
36. In general, is the physical environ¬
ment in your sdiool
a. good 22 52.38
b. fair 20 47.62
c. poor 0 0
Total 42 100.00
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Is your room well painted
a. well painted 26 61.90
b. fairly well painted 13 30.95
c. poorly painted 2 4.76
d. not at all 2.38
Total 42 99.99
38. Do you consider that the ventilation
and heating are adequate for the
greatest degree of pupil comfort and
health
a. yes 19 45.24
b. no 54.76
Total 42 100.00
39• If not always, are they
a. usually satisfactory 21 50.00
b. seldom satisfactory2 4.76
Total 42 54.76
40. Is your room equipped with the proper
type shades
a. yes 16 38.10
b. no 2£ 61.90
Total 42 100.00
Do they work





42. Do you consider that the janitorial
services in your school are adequate
a. adequate 17 40.48




DATA ON MEMBERSHIPS IN ORGANIZATIONS
Item Number Percentage
43. In what community organizations do
you usually participate
a. church 30 71.43
b. social 10 23.81
c. civic 18 42.86
d. Boy Scouts 6 14.29
e. fraternal organiza-
tion 7 16.67
f. P.T.A. 5 11.90
g • 0 •£ aS • 2 4.76
h. YWCA 1 2.38
i. YMCA 1 2.38
j. Patriotic 4 9.52
44. In which ones do you serve as a
leader
a. garden club 1 2.38
b. church 9 21.43
c. YMCA 1 2.38
d. fraternal organiza-
tion 4 9.52
e. social club 3 7.14
f. P.T.A. 1 2.38
g. O.E.S. 1 2.38
h. Boy Scouts 2 4.76




45. Of -what science or science teaching
organization are you a member
a. National Science
Teachers Assn 11 26.19
b. Local Science Assn. 2 4.76
c. Regional Science Assn. 5 11.90
d. Georgia Teachers of
Sci. & Math Assn. 4 9.52
e. Science Clubs of Amer. 2 4.76
f. Central Assn, of Sci.
and Mathematics 1 2.38
Mathematics Association. Memberships were also held in local Science
Associations, Science Clubs of America, and the Central Association of
Science and Mathematics. Science and Science-education should redouble
their efforts bo make teachers acquainted with their benefits.
Data on Science-Related Reading.—The data on science-related
readirg is presented in Table 43. Forty-five and twenty-four hundredths
per cent of the respondents read Science Digest regularly. Thirty-five
point seventy-one per cent regularly read The Science Teacher, and 30.95
oer cent read the Science Newsletter regularly. Some of the scientific
magazines read occasionally were Nature, Photography. Science World,
and School Science and Mathematics. Science-related reading will help
the teachers to keep abreast of the changes taking place in their own
special field, what is happening in other areas of scientific research,
and the social and cultural changes in which science itself has played
so dynamic a role.
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TABLE 43
DATA ON SCIENCE-RELATED READING
Item Number Percentage
46. What science or science education
magazines do you read regularly
3, • The Science Teacher 15 35.71
b. Science Digest 19 45.24
c. Current Science and Aviation 8 19.05
d. Popular Science 9 21.43
e. Natural History 1 2.38
f. Science World 9 21.43
g* Journal of Natural Science
Teachers 2 4.76
h. National Health Journal 3 7.14
i. Welch Digest of Chem. and
Physics 4 9.52
j* Welch Digest of General Science
and Biology 2 4.76
k. Science Newsletter 13 30.95
1. American Biology Teacher 1 2.38
m. Chemistry 5 11.90
n. Scientific American 9 21.43
0. National Geographic 2 4.76
P* Science Problems 1 2.38
q- School Science and Mathematics 6 14.29
r. Physics 1 2.38
s. Turtox News 1 2.38
t. Science Monitor 1 2.38
u. Nature 2 4.76
47• Occasionally
a. Nature 2 4.76
b. Photography 2 4.76
c. Life and Health 1 2.38
d. Journal of Chemical Education 1 2.38
e. Mathematics Teacher 1 2.38
f. Chemistry 1 2.38
g. Science and Mathematics 1 2.38
h. Science World 2 4.76
i. School Science and Mathematics 2 4.76
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Facilities
The data on Fom D -which contained a checklist of information
about the facilities of the school are presented in Table 44.
Data on Facilities.—71.43 per cent of the respondents used a
room of sufficient size and 90.48 per cent had electricity in their
rooms; 88.10 per cent had charts, models, and exhibits available,
•tdiile 90.48 per cent possessed books, pamphlets, and other published
materials. Thirty point ninety-five per cent had rooms equipped for
audio-visual uses or had access to such. Adequate facilities and
materials in general made it easy for a teacher -to do a better job.
TABLE 44
DATA ON FACILITIES
Item N-umber Percentage ^ank
1. Hoorn of sufficient size to
accommodate class -without
cro-wding 30 71.43 6.5
2. Work area set aside for
activities 16 38.10 16.5
3. Room eq-uipped for audio--visual
uses or access to such 13 30.95 20
4. Ventilation free from dangerous
or unpleasant gases 30 71.43 6.5
5. Kits, demonstration area, or
table easily -visible to see 19 45.24 14
6. Running water 33 78.57 4.5
7. Gas 27 64.29 11
8. Movable furniture 29 69.05 8.5
9. Lightproof drapes or shades 11 26.19 21.5
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TABLE 44—Continued
Item Number Percentage Rank
10. Charts, models, esdiibits
available 37 88.10 3
11. Specimen and dissecting
equipment available 28 66.67 10
12. Aquarium 29 69.05 8.5
13. Terranium 16 38.10 16.5
14. Germinating beds 11 26.19 21.5
15. First aid kits 15 35.71 18
16. Electricity 38 90.48 1.5
17. System of record keeping 14 33.33 19
18. Supplies and materials for use
with plants and animals 21 50.00 13
19. Microscopes and hand lens
available 33 78.57 4.5
20. Adequate storage space 17 40.48 15
21. Books, magazines, pamphlets
and other published materials 38 90.48 1.5
22. Raw materials, such as wood,
metals along with tools 8 19.05 23
23. Display materials and display
areas 22 52.38 12
CHAPTER III
FINDINGS, CONCLUSIONS, RECOMMENDATIONS
Introductory Statement«—The major problem of this research has
been concerned mth the factors of effectiveness of science in Georgia
public elementaiy schools. The subjects of this study have been the
science teachers of the public elementaiy schools. Specific tech¬
niques of the questionnaire and checklist were employed to obtain the
data pertinent to the study.
Rationale.—One objective of science teaching is to give a
practical understanding of scientific method, sufficient to be
applicable to the problems idiich the citizen has to face in his indi¬
vidual and social life. This aspect has been neglected in science
teaching of the past, and now requires the greatest attention and
thought. It is generally conceded that science, and especially its
method, has implication for the solution of many of our pressing
problems. But science, and the social function -vhiGh it plays, is
varyingly understood and interpreted by the teachers of science.
The teachers of science of America comprise a group which has
received varying degrees of specialized training in the content and
methodology of science. Presumably this training should have fitted
them to take the responsible position of teaching, and of studying
with the children, the problems in the areas where science has a
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contribution to make. Yet, many of the current practices in our
schools attest to the fact that this is not true. There is evidence
that there is a lack of prepared and effective science teachers on
all levels, and particularly on the elementary level.
Evolution of the Problem.—For several years there has been a
niomber of studies designed to identify the characteristics of ’’good”
teachers. These studies, however, were geared to classroom visita¬
tions and observations, wherein various methods of teaching were
observed, analyzed, accepted, or rejected. There have been innumer¬
able studies as to personality patterns and their effect on teacher
effectiveness. Little research has been conducted which has been
based on the view that, while personality and method are important,
•they are not the only criteria by which effective teaching may be
meas'ured. There are many factors -viiich may be studied in order to
ascertain the effectiveness of teaching. This study is based on the
latter premise, utilizing a different set of criteria. An increased
understanding of 'the factors ■which make for effective teaching -will
enable us 'txi understand why some science teachers are more satisfac¬
tory than others.
Contribution to Educa'tional Knowledge.—This study has revealed
important information regarding the formal training of certain indi-
•viduals teaching science in the public elementary schools of Georgia.
It has givoi special attention to informal training as it affects the
success or failure of the teachers. It has indicated the extent to
which participation of -the teacher in acti'vities within and wi'thout
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the school may indirectly or directly affect teaching efficiency. Fur¬
ther, this stiidy has provided a general picture of the physical con¬
ditions affecting science conditions.
Statement of the Problem.—This stuciy was concerned with dis¬
covering the effectiveness of the teaching of science courses currently
being taught in Georgia public elementary schools.
Limitatjon and Scope of the Study.—This study was limited to
effectiveness based on the opinions of the respondents. There were no
visitations, follow-ups, and no objective appraisals. The study was
further limited by the exclusion of one metropolitan area for reasons
beyond the control of the writer. Finally, the stuc3y was limited by
the fact that a11 of the schools did not return the questionnaires to
the investigator.
Purpose of the Study.—The purpose of this stucJy was to deter¬
mine the effectiveness of science teaching in Georgia’s public ele¬
mentary schools. The stucdy proposed to answer the following questions:
1, To -what extent is there evidence that "factors of
effectiveness™ are present, observed, or neglected
in the teaching of science in the public elementary
schools of Georgia which are accredited by the Southern
Association?
2. What evidence exists that "factors of effectiveness" as
applied to a teacher are actually related to the "over¬
all effectiveness of the teacher?
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3. What are the steps that may be taken to increase the
effectiveness of science teaching in the public ele¬
mentary schools of Georgia?
Definition of Terms.—The important terms used throughout this
research are defined as follows:
1. "Elementary School Science" referred to any of the
science courses currently being taught in the public
elementary schools of Georgia during the period of
study.
2. "Factors of Effectiveness", in this study referred to
the basic set of seventeen factors derived by Warren
Maywood Davis as they apply and appear to be important¬
ly consistent with the ends of teaching in a democratic
society.
Locale and Period of the Study.—This tudy was conducted during
the acadatiic year 1966-67, from the home of the writer and all corres¬
pondence was sent to the respondents who teach in an elementary school
located in a metropolitan area in Georgia.
Method of Research.—The Descriptive Survey method of research
was utilized in this study with the techniques of the questionnaire
and checklist employed to obtain the data pertinent to the study.
Subjects.—The subjects of this study were 42 elementary school
teachers idio taught science in a selected school in a large metropolitan
area in Georgia.
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Materials.—Foiir sets of instruments were used in this study.
Form A was concerned with the personal data of the respondents.
It included the following items: the name of the school, size of the
school, name of the respondent, age, sex, religious preference, teach¬
ing e3p»erience, date and type of wost recent degree, graduating
institution, graduate work, credits in general education, type teach¬
ing certificate, semester hours in science, major areas of subject
training, habbies, manberdiips in scientific or science teaching
organizations, and his science-related reading.
Form B was concerned with the "factors of effectiveness" postu¬
lated and formulated by Doctor Warren Maywood Davis. Doctor Davis
utilized the method of expert opinion in developing the "factors of
effectiveness." The factors were derived from a comprehensive and
exhaustive survey of the literatiire of science education, and after
a review of other literature pertaining to education in general, and
to elementary education in particiilar.
Form C dealt with teaching methods, physical equipment, and
the use of materials.
Form D was concerned with the facilities of the school. The
re^ondents were asked to check the facilities which applied to their
situation.
Research Procedure.—The procedure used in conducting this
study were as follows:
1. The related literature was reviewed.
2. Names of the schools were chosen from a catalog issued
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annually by the Georgia State Department of Education.
3. Principals from these schools were contacted by means
of letters asking for their cooperation in this study.
4. Self-addressed postal cards were included with the
letters for the response of the pidncipals as to the
number of elementary science teachers in the schools.
5. Upon receipt of the postal cards, the required sets of
instruments and a letter of orientation were sent to
the principals for distribution to the subjects.
6. The data were gathered throu^ the use of questionnaire.
7. The data were analyzed and interpreted in terms of the
"factors of effectiveness" postulated and formifLated by
Doctor Warren Maywood Davis.
8. Findings, conclusions, and implications derived from an
analysis and intrepretation of the data were formulated
and presented in the study.
Summary of Related Literature.—The literature reviewed in this
study was selected for its pertinence to the problem, and for the con¬
tributions that it made to the interpretation of the findings of this
stu(^.
An analysis of the published list of researches completed at
the School of Education at Atlanta University revealed that the pioneer¬
ing effort in this area was done by Mrs. Vera Regulus Bryant. This
study was done in the elementary schools of Atlanta, Georgia, 1955-56.
On a national level, the stuc^ conducted by Warren Maywood Davis at
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Ohio State University represented a pioneering effort in the field.
Donald C, Orlich conducted a similar study at the University of Utah,
in 1959.
The following statements represent the (consensus of science
educators pertaining to the various aspects of science education as
pertains to the elementary sdiools. This statement is based on a
publication of the National Society for the Study of Education. The
Forty-Sixth Yearbook. Part I.
The objectives of elementary science are to develop the follow¬
ing knowledges, skills, and attitudes:
1. Functional understanding of facts, concepts, and
principles.
2. Instrumental skills




The American Council on Education showed that the average number
of teachers is increasing and called for training which fits the
teacher to be a permanent member of a profession and for aids to
teachers already in service. Lee Found that of the forty Negro
teachers studied in Louisiana, only twenty-one were certified in the
sciences, one in mathematics, and the remaining sixteen in fields un¬
related to science and science teaching. Orlich and Hansen, in a
study of the methods of teaching science in the senior high schools of
Montana, fovind that only two per cent of the respondents were
87
inadequately prepared.
Marlon Engels made certain determinations concerning the pre¬
professional training and degrees of teachers of Nebraska, and of
subjects tau^t by them. Bryant noted that an examination of the
curriculum for prospective teachers in four undergraduate institu¬
tions, attended by the subjects of her study, indicated that there
were few provisions for them ot have had adequate preparation in the
areas which could be categorized as concerned with a modern approach
to growth and development.
Anderson and Brewer found that certain behavior patterns and
personality characteristics in the teacher persist from year to year
and that children’s behavior tends to change as they are instructed
in successive years by different teachers. Rose believed that the
evaluation of teaching should be focused on a process of complex
acts, and certain patterns of behavior rather than on the person
performing them or on the consequences of his behavior.
Anderson, in an inquiry of the extra-contractual income of
Wisconsin teachers, found that 60 per cent of the respondents had some
extra-contractual income and that a fairly large number of these people
felt that their outside work was of help to them in their reg-ular
teaching. A summary of the rank order of fifteen selected factors
revealed that the teacher with the extra-contractual income ranked
above the group without extra-contractual income.
Melby felt that evaluation could be accomplished by observing
recording, and evaluating the individual and group behavior. Crowder
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found that teachers felt that they were in a sense second class members
of the community, feeling themselves watched and restricted often at
the expense of their own creativity. Mead and Kaplan believed that
the situation as described by Crowder is being somewhat changed.
Mallinson and Sams showed that competency in science is in some
respects related to semester hours in science acquired by the teacher.
Warren obtained information for a study of Madison College graduates
which indicated that the pre-service education of prospective science
teachers should be a very broad one insofar as study in the fields of
science are concerned. Brandwein found that inadequacies were felt
by teachers he queried in subject-matter preparations as well as
methods courses.
Nicholson listed sixteen things a good teacher must be and do.
The list included a pleasing personality, understanding and apprecia¬
tion for students* shortcomings, appreciation and understanding of the
pitfalls and stumbling blocks in the learning process. Barker showed
a correlation between teaching efficiency and work adjustment. Ash
discovered a significant relationship between teacher adjustment and
pupil adjustment. Street felt that competency could not be described
as a pattern or constellation of interacting factors.
Sutton attempted to determine the most frequent administrative
reasons why some teachers fail in their efforts to teach science.
The most frequent answers were a lack of breadth of science imder-
standing, overemphasis on the branch of science currently being
talked about, not interested in science, the school or the community.
Teachers saw inefficiency, lack of proper training, training, not
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sufficiently practical, too much time devoted to record keeping, too
intense specialization at the college level as the most important in
failure. McGrath noted that teacher-pupil planning can be very
effective.
Davis postulated, formulated, and applied to science teachers
in elementary schools in Ohio, a set of seventeen factors as criteria
for judging the effectiveness of science teaching.
Summary of Findi2ags
This section contains a summary of the findings of all the
data presented. There is a separate siumnary for the data presented
in each part.
Personal Data.—
1. Twenty-four or 57*1^ per cent of the respondents were
male, and eighteen or 42.85 per cent were female.
2. The greater percentage of the teachers worked in
schools whose enrolments were 600 and over.
3. Thirty-six, or 85.71 per cent of the respondents
were of the Protestant faith.
4. Nineteen, or 45.24 per cent of the teachers attended
institutions of higher learning in Georgia.
5. The greater percentage completed their undergraduate
work between 1950 1966.
6. Twenty-five or 59-52 per cent had a science major.
7. Only one of the respondents did not have any under¬
graduate credit in general professional education.
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8. Twelve of the respondents had earned a Master’s degree.
9. Some of the respondents had not exchanged Professional
certificates for Life Professional Certificates.
10. The greater percentage of the teachers had less than ten
years of teaching experience in Georgia.
11. Thirty, or 71.^3 pei* cent had not taught in any other state
except Georgia.
12. Twenty-four or 57*1^ pei* cent of the respondents held
positions other than teaching.
13. Thirty-four, or 80.95 pe^ cent of the teachers had done
graduate work.
14. Fifteen respondents had attended Atlanta University for
gradiiate work.
15* Graduate credit ranged from six to thirty semester hours
or more.
16. Science was chosen as a graduate major field of concentra¬
tion by fifteen of the respondents.
17. Graduate credit in general professional education ranged
from two to nineteen semester hours or more.
18. Twenty-nine or 69.05 per cent have had specific course(s)
on the nature of growth and development.
19. Eighteen or 42.86 per cent of the teachers had seven to
twelve semester hours in physics.
20. Thirteen, or 30*95 per cent of the respondents had
thirteen to eighteen semester hours in chemistry.
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21. Twenty, or 46.62 per cent had nineteen semester hours or
more in biology.
22. Six, or 14.29 per cent of the teachers had two to six
semester hours in geology.
23. Only two, or 4.76 per cent of the respondents had two
to six hours in astronomy.
24. Forty or 95 *24 per cent had no semester hours in
meteorology.
25. Two, or 4.76 per cent of the teachers had two to six
semester hours in atomic energy.
26. Two or 4.76 per cent of the respondents had seven to
twelve semester hours in zoology.
27. Two, or 4.76 per cent had two to six semester hours in
botany.
28. The greater percentage of the teachers had no semester
hours credit in bacteriology.
29. Only two, or 4.76 per cent of the respondents had two
to six hours credit in anatoiry.
30. Forty-one, or 97.61 per cent had no semester hours credit
in pathology.
31. Two, or 4.76 per cent of the teachers had two to six
semester hours in the history of science.
32. Forty, or 95*24 per cent of the respondents had no semester
hours credit in biochemistry.
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Factors of Effectiveness.—
1. Factor # 1 received 40, or 95*24 per cent acceptance.
2. Factor # 2 received 39» or 92.86 per cent acceptance.
3. Factor #3 received 40, or 95*24 per cent acceptance.
4. Factor # 4 received 36, or 85.71 per cent acceptance.
5. Factor # 5 received 32 or 76.19 pei* cent acceptance.
6. Factor # 6 received 4l, or 97*61 per cent acceptance.
7. Factor # 7 received 391 or 92.86 per cent acceptance.
8. Factor # 8 received 37* or 88.10 per cent acceptance.
9. Factor # 9 received 36, or 85.71 per cent acceptance.
10. Factor # 10 received 40, or 95*24 per cent acceptance.
11. Factor # 11 received 36, or 85.71 per cent acceptance.
12. Factor # 12 received 38, or 90.48 per cent acceptance.
13* Factor # 13 received 36, or 85*71 per cent acceptance.
14. Factor # l4 received 39» or 92.86 per cent acceptance.
15. Factor # 15 received 4l, or 97*61 per cent acceptance.
16. Factor # I6 received 4l, or 97*61 per cent acceptance.
17. Factor # 17 received 4l, or 97*61 per cent acceptance.
Methods and Materials.—
1. Thirty-one, or 73*81 per cent used movies occasionally.
2. Twenty-three or 54.76 per cent did not use recordings and
transcriptions.
3. Twenty-nine, or 69*05 per cent of the respondents felt
thoroughly competent to work with laboratory and demon¬
stration equipment.
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4. Thirty-three, or 78.57 per cent frequently used printed
materials aside from the textbook.
5. Thirty-four, or 80.95 per cent occasionally brought local
materials and community resources into the class.
6. Thirty-five or 83.33 per cent of the teachers were
familiar with the resources from the museum. State Depart¬
ment of Agriculture and other departments.
7. Thirty-two, or 76.19 per cent participated in the Science
Fair.
8. Thirty, or 71*43 per cent did not know how much money per
pupil had been spent.
9. Twenty-two or 52.38 per cent of the respondents felt that
the physical environment of their school was good.10.Only eleven, or 26.19 per cent were members of the National
Science Teachers Association.
Facilities.—
1. All of the respondents had some facilities.
2. Thirty-eight, or 90.48 per cent had electricity in their
rooms.
3. Thirty, or 71*43 per cent of the respondents had rooms
of sufficient size.
4. Thirty-seven, or 88.10 per cent had charts, models, and
exhibits available.
5. Thirty-eight, or 90.48 per cent possessed books, pamphlets,
and other published materials.
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6. Only thirteen, or 30.95 per cent had rooms eqiaipped for
audio-visual or access to such.
Conclusions.—An analysis of the data gathered and presented
in this study made possible the followingcondLusions.
1. "Factors of Effectiveness’ of the respondents do not
seem in broad general terms, to be indicative of their
over-all teaching effectiveness.
2. Teachers have good theoretical commitments but their
practices cannot be said to indicate observance of
"factors of effectiveness."
3. Lack of proper facilities and inadequate training .are the
most prominent alleged reasons for the absence or negli¬
gence of those factors and practices.
4. Some elementary science teachers are becoming increasingly
aware of their deficiencies and they are beginning to
erase them.
5. Too few science teachers are aware of the benefits that
can be derived by belonging to a scientific organization.
6. Evidently, those who are responsible for evaluating teach¬
ing effectiveness in the Georgia Public Elementary Schools
utilize other criteria than those proposed in the literature
to judge teacher effectiveness.
7. The majority of the teachers did not know how much money per
pupil was spent for purchasing materials and supplies.
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Implications.—The implications for theory and practice which
grew out of this research are characterized below:
1. There is need for alert, interested teachers -who have
been properly trained to work in the elementary science
field.
2. There is need for in-service training programs in the
Georgia Public Schools in the areas of growth and
development, the learning process, and the methods and
materials of teaching science at the elementary level.
3. There is need for consideration of increased and im¬
proved facilities for the teaching of science.
4. There is need for a revision of the curricular in the
colleges to include:
a. an intensive science program for persons
who major in elementary science.
b. greater emphasis and attention on courses
in child growth and development.
5. There is need for science and science-education associa¬
tions to redouble their efforts to make teachers acquainted
with their benefits.
6. There is need for improved and selected procedures for the
placement of teachers in the elementary schools.
Recommendations.—It is felt that the findings of this research
warrant the following recommendations for the effectiveness of science
teaching in Georgia Public Elementary Schools.
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1. Teachers should have deeper and broader preparation in
the subject-matter areas of science.
2. Teachers should take advantage of in-service programs to
increase their competency in elementary science teaching.
3. The Boards of Education should increase the budget for
science equipment and supplies. This should be done on
an immediate emergency basis.
4. Principals and supervisors should make proper identifica¬
tion of available supplies, materials, and facilities and
stron^y encourage teachers to make use of them.
5. Georgia Teachers should find out the sources of available
materials and facilities.
6. Colleges should revise their curricula to the inclusion
of an intensive program of science education as one of the
requisites of a major in elementary science.
7. Collies should give greater attention to the prospective
teacher’s functional knowledge of child growth and
development.
8. Science and science-teaching associations should redouble
their efforts to make teachers acquainted with their benefits.
9. Boards of Education should select teachers who are trained
in elementary science, rather than selecting them on the
basis of the number of semester hours in science.
Recommendations for Further Study.—The statements that follow
are recommendations for further study.
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1. Attention needs to be given to studies -whicii point in
the direction of improved in-service education for
teachers.
2. Teacher training institutions should study the needs of
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1. Name of your school
5.
2. Size of your school (Average ADA)
3. Your name Age
U. Religious preference
al number of yea:
a. In Georgia
b. Other states6.Positions, other than teaching, held during previous years




c • B • S •
d. M. S.
® • Ph • D •
f. Ed. D.
g.
8, If your degree is the bachelor*s degree, have you done gradu¬ate work? Yes Wo Where?
9* If your highest degree is the master*s degree, have you done
post-graduate work (post-master *s degree work) Yes Wo
^ai'e? How many semester hours were earned
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10. Indicate the item which best represents the total number of hours
credit you have in general professional education at the und^-
graduate level. If you have no such credit, disregard this item
entirely (the following are examples of general professional:
elementary or secondary administration, tests and measurements,
statistical methods, general psychology, history of education,
educational psychology, child psychology, adolescent psychology,
philosophy of education, educational sociology, methods courses,
and the like).
^a. Wo credit in general education.
b. 2-6 semester hours (3-9 quarter hours)
c. 7-12 semester hours (10-18 quarter hours)
d. 13-18 semester hours (19-27 quarter hours)
e. 19 or more semester hotirs (28 plus quarter hours)
11. If you have had graduate courses, indicate the total ntimber of




12. What kind of teaching certificate do you hold at the present
time?
13. Give the total number of semester hours of credit you have in
each of the following areas:
a. Physics e. Chemistry
b. Biology f. Geology
c. Astronomy g. Meteorology
d. Other sciences (speciiV area)
lk‘ What is your present grade assignment?
15. Do you feel that your undergraduate work was adequate?
Comment:
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l6. Indicate in the proper blank your major subject training in
undergraduate, graduate, and post graduate training, as the
case may be. Uote: By major subject is meant the subject
of greatest in^jortance on the basis of credits earned. ^
minor subject is meant the subject of next importance on the
basis of credits earned.
Subject Undergraduate Graduate Beyond



































17. What type of work have you performed other than teaching which
has offered valuable ejg^erience so far as the teaching of
science is concerned? (Working in a research lab, or in a steel
mill, for eJffiiraple)1. 2. 3.
18. Over how long a period of time did each ejg^erience extend?
a. years b. years c. years
19. What school work have you conqjleted which has been useful to you
in the teaching of science, but which does not appear on your
official transcript? (Trade schools, for example)20.To what scientific or science teaching association or organiza¬
tion do you belong?
io5








do you read regularly?
Occasionally
22. Have you had a specific course or courses on the nature of growth
and development of children? Yes No
APPENDIX B
Form B
FACTORS RELATED TO THE EFFECTIVENESS CF A LEARNING SITUATICN
The following characteristics have been ascribed to an effect¬
ive learning situation in secondary school science. You may, or may
not, agree with any or all of these characteristics. On the other
hand, you may agree with a characteristic with certain qualifica¬
tions to your agreement. Please note that a space is provided for
one qualification in each statement, namely, other factors being
equal. This qualification should be taken into account throughout.
There is no thought that this list of characteristics describes
conpletely an effective learning situation. Rather, it merely states
what is believed to be a partial list which may serve as a basis for
a study.
It is requested that you make a note of your agreement or dis¬
agreement by circling the appropriate word; or that you make use of
the space provided for the qualifying answer. Space is provided at
the end for addition of other pertinent points, or for your comment.1.Other factors being equal, effective learning is more likely to
occur when the teacher has a broad background of knowledge in
science, as well as in related scientific areas.
Agree Disagree
Qualification2.Other factors being equal, effective learning is more likely to
occur when the teacher has a functional knowledge of how chil¬
dren develop and how learning takes place.
Agree Disagree
Qualification3.Other factors being equal, effective learning is more likely to
occur if the teacher knows about, understands, and uses a variety
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U. Other factors being equal, effective learning is more likely to
occur, in our society, when the teacher has a well-thought-out
philosophy of teaching, and when the teaching practice is con¬
sistent with the stated philosophy.
Agree Disagree
Qualification5.Other factors being equal, effective learning is more likely to
occur when the teacher is living the life of a normal citizen
of the community, exerting community leadership appropriate to
his educational position.
Agree Disagree
Qualification6.Other factors being equal, learning will proceed more effectively
when the teacher is skill^ in the use of classroom aids and
devices, when he is familiar with, has acciimulated, and uses
teaching materials of various kinds, and when he knows about and
uses sources of information beyond his single textbook.
Agree Disagree
Qualification7.Other factors being equal, learning will proceed more effectively
xjhere there has been rapport established with the learners, and
when the learners believe that the teacher is well informed.
Agree Disagree
Qualification8,Other factors being equal, learning will proceed more effectively
when the major professional interest of the teacher and his major
ejq^enditures of time and energy are concerned with teaching and
not with extra occupations.
Agree Disagree
Qualification
1089.Other factors being equal, learning will proceed more effectively
when there is rapport and mutual respect between the teacher
and his immediate supervisor.
Agree Disagree
Qualification
10. Other factors being equal, learning will be more effective if the
teacher is not carrying an excessive load, either by reason of an
excessive nuniber of preparations, an excessive number of pupils




11. Other factors being equal, learning will be more effective in a
school which provides a wide variety of learning experiences
than in one which has a very limited nuiriber of such experiences.
Agree Disagree
Qualification
12. Other factors being equal, more effective laming is likely to
occur when the program of the school is directed toward the pro¬
vision of the general educational needs of children rather than
when the program is not so directed.
Agree Disagree
Qualification
13. Other factors being equal, more effective learning is likely to
occur when the program of the school is directed toward pro¬
viding the special needs of the children of the community rather
than when the program is not so directed.
Agree Disagree
Qualification
lU» Other factors being equal, learning will proceed more effectively
when the teacher and the learner sense the direction of the
teaching, when both participate in the planning, and when the
learners see the fulfillment of their own aims implicit in the




15. other factors being equal, learning will proceed more effectively
if the amount and type of materials and supplies needed to ful¬
fill the aims of the work are present and in operating condition,
and if the number and type of aids and devices are at hand and
in condition to be used.
Agree Disagree
Qualification
16. Other factors being equal, learning will proceed more effectively
in a good physical environment rather than in a poor one.
Agree Disagree
Qualification
17. Other factors being equal, learning will be likely to be more
effective when considerable attention is given to problem





Form C Check the space












U* Do you use filmstrips or slide projector?
Yes
Wo




6. Do you ever make and use such slides?
Yes
Wo
7. Can you operate a recording or transcription device of any type?
Yes
Wo
If yes, what type? Disc tape wire
110
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Do you or members of your class wish to carry out experiments or





Do you feel conpetent to work with normal laboratory and demon¬




12. If you, or members of your class, wish to carry out experiments
or demonstrations for which equipment is not available, do you
construct models, exhibits, and the like for class use?
Frequently_^Occasionally
Not at all
Do you find it advisable to make use of your community for the




li;. If the preceding answer was "not at all,” why do you not use such
trips?
15. Do you, and your students, use school or public library materials





16. Do you use printed or written materials aside from the textbook
and/or laboratory manual?
Frequently Occasionally Not at all
17. Do you make use of one basic textbook or do you use two or more
tejAbooks regularly as sources of information?
One Three_^
Two More than three
18. Do you bring in local materials and other community resources
(including speakers) into your classroom?
Frecjuently Occasionally Not at all
19. Are you familiar with the resources for science teachers which
are available from the museum and other resources, such as the
State Department of Agriculture?
Yes No
20. Do you use State resources, such as those mentioned in the pre¬
ceding question?
Frequently Occasionally Not at all
21. Are you familiar with at least two sources of printed tests
(standardized or otherwise) in science?
Yes No
22. Do you give tests other than those of your own construction?
Frequently Occasionally Not at all
23. Do you use in your teaching, or have you used in the last two
years, a resource unit, whether of your own construction, or
obtained from any source whatsoever?
Am noxiT using Have used Never used
2lj.. Are you familiar with such listings of free and low cost materials
as that available, through the Science Cltib of America, the
Peabody Catalog of Free and Low Cost Materials, or similar listings?
Yes No
25. Do you make use of such listings to obtain materials for your
class?
Frequently Occasionally Not at all
113
26, Are you familiar with the xrork of the Science Cltibs of America?
Do your students make use of the materials prepared by this
organisation?
Yes Mo
27. Are you familiar with the work of the Junior Acadeny of Science?
Yes No
28, Do you participate in the Science Fair?
Yes No
29, Have you lad any students participate in an ejdiibit sponsored
by the Jxinior Academy of Science?
Yes No
30. Do you have government publications, such as the Bullentins of
the United States Department of Agricultxire or the Bureau of
Mines, and make use of them in your teaching?
Frequently Occasionally Not at all
31, Do you follow the organisation of a particular textbook in
developing a plan of teaching in your class?
Always Usually Never
32. Do you plan the teaching solely, or do the students often or
alxrays help in planning the direction of the work?
Teacher plans the work Both teacher and pupils
33. In your classroom, do you have for the most part, the amount
and kind of laboratory and demonstration equipment and materials
or supplies needed to fulfill the aims of the science course?
Yes Almost Equipment and/or supplies totally
inadequate
3I;, In general, is the physical environment in your school
Good Fair Poor
35* In general, are the materials in your classroom in condition to
use or are many of them in non*^sable condition?
36, Approximately how much money per pupil enrolled in your school
has been spait for purchasing materials and supplies for science
during the past two years? $ per pupil.
IIU
37* Is your room well painted? Fairly well painted
Poorly painted
38, Do you consider that the janitorial services in your school are
Adecjuate Fairly adequate Poor
39* Oo you consider that the ventilation and heating are adequate
for the greatest degree of pupil comfort and health?
If not always, are they usually satisfactory?
Seldom satisfactory?
1(0, Is your room equipped with the proper type of window shades?
Yes No Do they work? Yes No
Ul. In what community organizations do you usually participate?
In which ones do you serve as a leader (s)?
h2m In a few words, if you will, kindly state what you are trying
to acconplish in your science teaching.




Place a check (x) beside those facilities which apply to your
situation.1. Room of sufficient area to accomodate class without crowding.2. Work area set aside for activities by individuals and small
groups,3. Fully equipped for audio-visual uses or access to such an
equipped room.
li. Ventilation free from dangerous or unpleasant gases.5. Fully equipped kits, demonstration area, or table, easily
visable to all meraibers of the class.
6. Running water.
7 • Gas.8. Mov^le furnittire.9. Lightproof drapes or shades.10. Charts, models, exhibits available.11. Microscopes or hand lens available.12. Specimen and dissecting equipment available.13. _Aquarium.
lU. Terrarium.
15» Germinating beds.16. First aid kits.17. Electricity.18. System of record keqaing.
115
11619. Supplies and materials for use with plants and animals.20. Adequate storage space.21. Books, magazines, panqshlets, and other published materials
available.22. _Raw materials, such as wood, plastics, metal, glass, clay,
along with tools for making a variety of devices, available.
23. Pi splay materials and display areas.
2U. Other (specify)
VITA
Name: Delores Jefferson Mims




Teacher of Fourth Grade at D. H. Stanton
Elementary School, Atlanta,Georgia, 1965-
Civic Activities: Member: Cub Scouts of America, Leader;
Zeta Phi Beta Sorority; Butler Street Baptist
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Personal Information: Born in Morgan County, Alabama.
Married
Employment: Atlanta Board of Education
